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1.0 INTRODUCTION 

Protecdon Tecnica Ecologica, Inc. (Proteco) owns and operates a waste disposal facility in 
Penuelas, Puerto Rico and is permanently dosing Waste Units 1, 2, 3, 5, 7, 10, 11, 12, 13, 
16, and 17. This document describes the Closure and Post Closure Plan for those waste 
units. It incorporates US EPA Region II comments from correspondence. Preparation of this 
plan is directed by the United States Environmental Protection Agency (USEPA) and has 
been developed in accordance with 40 Code of Federal Regulations (CFR) 264 and the 
Commonwealth of Puerto Rico's Regulation for the Control of Hazardous and 
Nonhazardous Solid Wastes, Rule 816. 

Also incorporated by reference into this Closure and Post Closure Plan is the revised 
CAlvfU proposal provided in Appendix _of this submittaL This proposal describes the 
permanent Closure of three additional Waste Units 4,7, and 15. Waste from these units will 
be excavated, treated on-site, and consolidated into Waste Unit 9. The CAMU proposal 
was submitted to the US EPA for review and comment in January, 1996. Proteco received 
conditional approval of the plan in July, 1996 from US EPA pending the public notice and 
comment requirements. This document incorporates US EPA comments for inclusion as part 
of the final closure plan package. 

1.1 SITE DESCRIPTION 

Proteco's facility is located on the southern side of Puerto Rico approximately 2.5 miles 
southeast of Penuelas, 2 miles north of Tallaboa Bay of the Caribbean Sea, and 1.5 miles 
east of the Lower Tallaboa River Valley. The closest community which is approximately 
1.5 miles away is Sebouruco. The site occupies approximately 35 acres and is situated in a 
small valley ranging in elevation from approximately 260ft msl to 400 feet msl. The rugged 
upland terrain of the valley is steep and supports little vegetation. The steep hills which 
surround the site are covered year round with xerophilous vegetation and are inhospitable 
to residential, commerdal, or agricultural development. 

Typical climatic conditions are semiarid with 43 inches of annual precipitation, 88 inches of 
annual evaporation, 79 degrees Fahrenheit annual average temperature, and predominantly 
easterly winds off the Caribbean Sea. Most precipitation is lost to run-off due to the hard, 
impermeable surface soil conditions and steep slopes. 

The geology beneath the Proteco fadlity consists of brown/yellow silty clay from land 
surface with depths ranging from 25 to 115 feet below land surface; gray silty clay occurs 
beneath the yellow silty clay and is 90 to 130 feet chick; limestone underlies the gray silty 
clay and is approximately 60 feet thick. 
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There are three vyater-bearing zones beneath the site; 1) Alluvial deposits, 2) Principal 
water-bearing zone, and 3) Reef limestone. There is little evidence to support the idea that 
the alluvial deposits are prevalent across the Pro teco facility. The occurrence of the alluvial 
deposits is best classified as sporadic with limited extent. The water-bearing strata that is 
consistently present both vertically and horizontally beneath the Proteco facility is that of 
the principal water-bearing zone and the Reef limestone. 

The Principal water-bearing zone is present in brown/yellow silty clay and gray silty clay 
lithologic sequences. Depth to groundwater in the Principal water-bearing zone is estimated 
to be ~vi.thin SO feet of land surface. 

Under optimum natural conditions, the Principal water-bearing zone contains saline water 
that is non-potable and unsuitable for livestock or irrigation purposes. In addition, the low 
permeability of the Principal water-bearing zone is insufficient to yield an appreciable 
amount of water for any purpose. 

The Reef limestone water-bearing zone ocaus beneath the gray silty clay sequence and the 
associated Principal water-bearing zone. Depth to groundwater in the Reef limestone 
water-bearing zone is estimated to be 100 to 200 feet below land surface. The Reef 
limestone water-bearing zone is less saline than the Principal water-bearing zone and may 
be acceptable for salt-tolerant livestock and irrigation. 

A vicinity map of the area surrounding the site and topographic map of the facility is 
included in the Project Drawings. 

1.2 MAXIMUM WASTE INVENTORY 

Various waste disposal activities were conducted at the Proteco disposal facility and in 
different areas of the site. There are fifteen waste units total at the site addressed by this 
Closure and Post Closure Plan. Twelve waste units will be closed in place with a 
geosynthetic and soil closure cover as described in subsequent sections. They are listed 
below with the activity that was performed at each unit. 

• Waste Unit 1 
• Waste Unit 2 
• Waste Unit 3 
• Waste Unit 5 
• Waste Unit 10 
• Waste Unit 11 
• Waste Unit 12 

Proteco 

Drum burial 
Drum burial 
Drum burial 
Drum burial 
Immobilization facility 
Immobilization facility 
Land treatment area 
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• Waste Unit 13 
• Waste Unit 16 
• Waste Unit 17 

Rainwater lagoon 
Immobilization facility 
Neutralization impoundment 

Four additional Waste units will be closed alternately as addressed in the CAMU proposal 
provided as an attachment to this closure plan package. Wastes from units 4, 7, and 9 will 
be excavated, heated on-site with a chemical fixation process and consolidated within a 
lined closure cell constructed at waste unit 9. Waste unit 15 is also included but does not 
involve excavation or treatment of material. These units and activities performed at each 
unit are as follows: 

• Waste Unit 4 
• Waste Unit 7 
• Waste Unit 9 
• Waste Unit 15 

1 .2.1 Waste Uni t 1 

Drum Storage facility 
Neutralization impoundment 
Oil Lagoon 
Aboveground storage facility 

Waste Unit 1 is one of four drum burial pits that is being dosed in this action and contains 
various waste streams. There are approximately 5,800 drums believed to contain 
approximately 317,000 US gallons of the United States Environmental Protection Agency 
CUSEPA) Waste Code designations D-001, D-002, D-008, D-009, D-054, F-001, fi'-003, F-
005, F-006, K-046, P-012, U-002, U-044, U-108, U-112, U-113, U-117, U-122, U-134, U-
144, U-154, U-162, U-188, U-210, U-211, U-220, U-225, and U-226. 

1 .2.2 Waste Unit 2 
Waste Unit 2 was used to bury drums containing various waste streams. There are 
approximately 450 drums believed to contain approximately 22,900 US gallons of waste 
having the same waste codes as listed above. 

1.2.3 Waste Unit 3 
Waste Unit 3 was used to bury drums conta.ining various waste streams. There are 
approximately 1700 drums believed to contain approximately 92,600 US gallons of waste 
having the same waste codes as listed above. 

1.2.4 Waste Unit 4 
Waste Unit 4 was an above ground storage facili.ty. Approximately 1,000 drums containing 
contaminated waste were removed in 1992. Shallow soil contamination exists below the 
former drum storage facility, with soils containing total chromium and lead. It is estimated 
that 1,500 cubic yards of soil are impacted. This waste unit will be dosed as part of the 
CAMU. 
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1.2.5 Waste Unit 5 
Waste Unit 5 was used to bury drums containing various waste streams. The quantity of 
drums, the volume of waste, and the waste code designations for the material contained in 
the burial pit is unknown at this time. 

1.2.6 Waste Unit 7 
Waste Unit 7 was used as a neutralization impoundment. Records indicate that the pit 
received characteristic corrosive wastes and no listed wastes. The latest sampling activities 
at the site indicate that the contents of the unit do not exhibit the characteristic of 
corrosivity. It is estimated that 2,700 cubic yards of waste will be removed, treated, and 
closed as part of the CANIU. 

1 .2.7 Waste Unit 9 
Waste Unit 9 was an oil lagoon used to collect waste oil. The waste believed to be 
contained in the unit was approximately 477,700 gallons of water and approximately 
300,000 gallons of sludge. During the fall of 1994, soil was added and mixed with the 
liquid in the lagoon to produce a solid matrix. The substance was then covered with clean 
soil to the grades of the surrounding area. The primary waste is believed to be waste code 
designation 0-001, but D-002, D-005, D-007, D-008, D-009, D-010, D-013, D-106, D-108, 
F-001, F-002, F-154, F-188, F-196, F-210, F-220, F-226, F-230, and F-239 are may also be 
present. It is estimated that 5,300 cubic yards of waste will be treated and closed as part of 
the CAMU cell. 

1.2.8 Was te Unit 10 
Waste Unit 10 is one of three immobilization facilities which is believed to contain 
approximately 950 cubic yards of waste. The constituents are not known. 

1.2.9 Waste Unit 11 
Waste Unit 11 is the second of three immobilization facilities that is being closed at the site. 
The unit is believed to contain approximately 5,800 cubic yards of waste consisting of the 
following waste code designations; D-001, D-002, D-008, D-009, 0-013, F-002, F-009, U-
044, U-138, U-140, U-144, U-154, U-156, U-188, U-201, U-210, U-226, and U-239. 

1.2.10 Waste Unit 12 
Waste Unit 12 was used as a land treatment area and contains approximately 17,800 cubic 
yards of waste that is designated with the waste codes of D-002, D-013, and F-003. 
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1.2.11 Waste Unit 13 
Waste Unit 13 was used as a rainwater collection lagoon for the site. Iniormation on 
constituents contained in the rainwater are unknown. The volume of water varies during 
the year due to the volume of run-off and the rate of evaporation from 0 up to 
approximately 80,000 gallons. 

1.2.12 Waste U nit 15 
Waste Unit 15 consists of an above ground storage tank which formerly contained shampoo 
contaminated with Lindane. This 5,000 gallon capadty tank containing 1-2 inches of solid 
residue will be cleaned, cut up and disposed as scrap metal. No wastes will be excavated 
or treated from this unit and/ or placed within the CAMU cell. 

1.2.13 Waste Unit 16 
Waste Unit 16 is the last of the three immobilization facilities that will be closed at the site. 
It contains approximately 29,700 cubic yards of waste. The waste codes believed to be 
represented within the unit are D-001, D-002, D-007, D-008, D-009, D-013, F-001, F-002, 
F-003, F-005, F-006, F-007, F-018, K-050, K-051, K-052, P-030, P-098, U-002, U-019, U-
044, U-151, U-154, U-159, U-188, U-196, U-210, U-220, U-223, and U-226. 

1.2.14 Waste Uni t 17 
Waste Unit 17 was used as a neutralization impoundment and is believed to contain 
30,200 gallons of waste designation D-002 with small quantities of D-001 and D-003. 
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2.0 CLOSURE 

2.1 CLOSURE PERFORMANCE STANDARDS 

The waste units will be dosed with the construction of a geosynthetic and soil closure cover 
system in compliance with the USEP A guidance documents. At final closure, Proteco will 
close the waste units in a manner that: 

• Minimizes the need for further maintenance, and 

• Controls, rnini.mizes, or eliminates, to the extent necessary, to prevent (1) threats to 
human health and the environment, (2) post closure escape of hazardous waste, (3) 
hazardous waste constituents, leachate, (4) contaminated rainfall, and (5) migration 
of waste decomposition products to the ground water, surface water, or to the 
atmosphere. 

This final closure cover system is a Resource Conservation and Recovery Act (RCRA) 
closure cover that minimizes threats to human health and the environment by physically 
separating buried wastes or contaminated materials from humans, animals, and plant 
roots. The closure cover reduces the leaching of contaminants from buried wastes or 
contaminated soil by reducing water infiltration, thus lessening the risk of groundwater and 
surface water contamination. The cover design promotes surface drainage and run-off and 
channels gas emissions. By establishing groundwater monitoring wells, gas vents, and 
erosion control measures this closure cover effectively reduces the need for continuing 
maintenance. 

2.2 SPECIFICATIONS AND PLANS 

To perform the work that is described in this Closme and Post Oosure Plan other ancillary 
documents were prepared that describe and depict different aspects of the closure process. 
The construction specifications for this Oosure and Post Oosure Plan are provided in the 
document, "Construction Specifications for the Proteccion Tecnica Ecologi.ca, Inc. Closure of Waste 
Units 1, 2, 3, 5, 9, 10, 11, 12, 13, 16, and 17" dated November, 1995 and as amended in this 
submittal. A construction quality assurance plan for the geosynthetic and soil components 
of the closure cover entitled "Construction Quality Assurance Plan for the Proteccion Tecnica 
Ecologica, Inc. Closure of Waste Units 1, 2, 3, 5, 9, 10, 11, 12, 13, 16, and 17" dated November 
1995 (also as amended in this submittal) provides methods for ensuring that the work is 
constructed and documented in accord with the Construction Specifications. Plans that 
depict the work to be performed are provided in the document, "Construction Drawings for 
the Proteccian Tecnica Ecologica, Inc Closure of Waste Units 1, 2, 3, 5, 9, 10, 11, 12, 13, 16, and 
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17" dated November 1995. Other documents that were prepared for the execution of the 
closure are an Erosion Control Plan and a Spill Prevention, Countermeasure, and Control 
Plan. All documents were prepared by OHM Remediation Services Corp. In the case of 
conflicting information between the Construction Specifications, the CQA Plan, the 
Construction Drawings, and the Oosure Plan, the Construction Specifications will take 
precedence. 

The Construction Specifications include the following sections: 

SECTION TITLE 

00200 
00300 
00410 
00500 
00610 
00620 
00650 
00700 
01000 
01010 
01085 
01300 
01310 
02110 
02210 
02220 
02221 
02223 
02224 
02225 
02270 
02271 
02272 
02281 
02282 
02670 
02730 
02930 

Instructions to Bidders 
Proposal 
Bid Bond 
Contract 
Performance Bond 
Payment Bond 
Certificate of Insurance 
General Conditions 
Special Conditions 
Summary of the Work 
Applicable Standards 
Submittals and Substitutions 
Construction Schedule 
Site Preparation 
Grading 
Sub-Base Preparation 
Low Permeability Layer 
Cover Layer 
Trenching and Backfilling for Gas Vent Systems 
Surface Armor Layer 
Rock Excavation 
Riprap 
Erosion and Sediment Control 
Geomembrane 
Geotextile 
Monitoring Well Installation 
High Density Polyethylene (HDPE) Pipe 
Seeding, Sodding, and Mulching 

The following sheets constitu te the Project Drawings: 

SHEET TITLE 

1 Cover Sheet 
2 Vicinity Map, Site Location Map, Legend, and Notes 
3 Overall Site Plan and Existing Topography 
4 Existing Topography, Units 1, 2, 3, & 5 
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5 Existing Topography, Units 9, 10, 11, 12, 13, 16, & 17 
6 Overall S':Jb-Base Grading Plan 
7 Sub-Base Grading Plan, Units 1, 2, 3, & 5 
8 Sub-Base Grading Plan, Units 9, 10, 11, 12, 13, 16, & 17 
9 Overall Final Grading and Site Plan 

10 Final Grading Plan, Units 1, 2, 3, & 5 
11 Final Grading Plan, Units 9, 10, 11, 12, 13, 16, & 17 
12 Sediment Basin 
13 ~agePlan 
14 Erosion/Siltation Control Plan, Units 1, 2, 3, & 5 
15 Erosion/Siltation Control Plan, Units 9, 10, 11, 12, 13, 16, &17 16 Cross-Section Cutting Planes, Units 1, 2, 3, & 5 
17 Cross-Section Cutting Planes, Units 9, 10, 11, 12, 13, 16, &17 
18 Sub-Base Cross-Sections, Units 1, 2, 3, & 5 

Cross-Sections A-A', B-B', C-C', D-D', E-E', and F-F' 
19 Sub-Base Cross-Sections, Units 9, 10, 11, 12, 13, 16, &17 

Cross-Sections G-G' and H-H' 
20 Sub-Base Cross-Sections, Units 9, 10, 11, 12, 13, 16, &17 

Cross-Sections I-I', 1-J', and K-K' 
21 Final Grade Cross-Sections, Units 1, 2, 3, & 5 

Cross-Sections A-A', B-B', C-C', 0-D', E-E', and F-F' 
22 Final Grade Cross-Sections, Units 9, 10, 11, 12, 13, 16, &17 

Cross-Sections G-G' and H-H' 
23 Final Grade Cross-Sections, Units 9, 10, 11, 12, 13, 16, &17 

Cross-Sections I-I', J-J', and K-K' 
24 Construction Details 
25 Construction Details 

2.3 SCHEDULE OF CLOSURE 

Proteco will begin closure activities upon its receipt of approval of the Closure and Post 
Oosure Plan by the USEPA. The anticipated closure schedule is presented in Figure 2.1. 
The area of the waste units is approximately 5 acres and work required to construct the 
RCRA closure includes clearing and grubbing, backfilling, placement of the low permeability 
layer, installation of geosynthetics, placement of a minimum 2 feet thick cover layer, erosion 
and sediment controls, and a gas management system. 
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Figure 2.1 
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3.0 CLOSURE COVER DESIGN 

Closure will be initiated by grading the waste units to the proposed sub-base elevations 
which vary between 3 and 8 percent over the closure cover and 50 percent on side slopes. 
Subsequently a RCRA closure cover will be constructed over all areas where waste has been 
disposed. The waste unit closure covers will consist of a low permeability layer, a 40 mil 
high density polyethylene (HOPE) geomembrane, a nonwoven geotextile, an 18 inch cover 
layer, and a 6 inch surface armor layer. 

As cliscussed in the CAMU proposal, Wastes from Units 9, 4, and 7 will be excavated, 
treated, and placed back into a newly constructed RCRA cell encompassing Waste Unit 9 
and adjacent areas (See Figure 2 of CAMU proposal). The technical approach for 
constructing this CAMU cell containing treated waste from these units are discussed 
separately in the CAMU. However, closure cap design requirements as discussed in this 
document and supplementary plans i.e., CQAP, specifications, etc., are directly applicable 
for the CAMU cell. 

3.1 CLOSURE CO VER FOUNDATION 

The site \'\fill be cleared of existing vegetation or debris in preparation for placement of the 
RCRA closure cover. ft will be graded to provide a slope between 3 and 8 percent over the 
actual waste units and up to 50 percent on the surrounding slopes. Common fill will be 
obtained from off site and/ or on site borrow areas to establish the sub-base for the closure 
cover. 

3.1.1 Settlement Potential 
Settlement tests were conducted on Waste Units 1 and 16. Waste Unit 1, a drum burial 
unit, was chosen as a unit where maximum settlement would likely occur because of the 
nature of deteriorating drums. A test fill approximately 50 feet by 50 feet and 6 feet high 
was placed over a 3 feet by 3 feet x 1/6 inch steel plate. A steel rod attached to the plate 
was periodically surveyed to monitor the settlement. Settlement data shown in Appendix I 
of the Design Report indicates that settlement of 0.017 feet in 2 months occurred at Waste 
Unit 1. Since Waste Units 2, 3, and 5 are also drum burial units, the anticipated settlement 
is expected to be similar to Waste Unit 1. A conservative linear extrapolation of this data 
would be 0.102 feet of settlement in a year. 

To generate information that would be representative of settlement throughout the 
remaining waste units, Waste Unit 16 was identified for testing. Waste filling operations 
that were conducted in Waste Unit 16 are similar to those conducted in Waste units 9, 10, 
11, 12, 13, and 17. The settlement test results for Waste Unit 16 indicate 0.023 feet of 
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settlement occurred. A conservative linear extrapolation fo r this data indicates 0.138 feet 
would occur in a year. 

To prevent grade reversals and ponding of water on the closure cover the slopes for the 
closure have been chosen to account for settlement indicated in the load tests. As part of 
the waste unit closure, heavy equipment will be used to perform dearing and grading 
operations and to place and compact the sub-base and low permeability layer. This 
equipment will further compact the waste units prior to placement of the final geosynthetic 
and soil closure system. In addition, the surcharge load on the waste has been reduced by 
replacing a 12 inch thick layer of sand in the drainage layer with a 16 ounce per square yard 
nonwoven geotextile. 

3.1.2 Bearing Capacity and Stability 
Adc:titional compaction of the site will occur with the placement of the sub-base and low 
permeability layer. For the reasons discussed in Section 3.1, the existing landfill is judged 
to have sufficient bearing capacity for the closure cover. The HOPE geomembrane material 
was selected for its flexibili ty and durability in the event settlement does occur. 
Preparation and placement of a low permeability layer is required to cushion and support 
the geomembrane. The compacted sub-base and low permeability layer will support the 
geomembrane and protect it from irregularities during the post closure period. 

The nonwoven geotextile and cover layer will be placed soon after installation of the 
geomembrane. No vehicles will be allowed to drive directly on the geomembrane. The cover 
layer will be used as a bridge for equipment movement on the installed geosynthetics. The 
cover layer will be placed at the base of the slopes and pushed up the slopes to p revent 
damage to the underlying geosynthetics. Equipment used in construction of the closure 
cover will be limited to 6 pounds per square inch (psi) or less ground contact pressure. As 
sections of the cover layer are completed, the surface armor will be placed. The CQA Plan 
discusses inspections, monitoring, and testing to be performed to ensure the low 
permeability layer is properly installed to support the geomembrane. 

3.2 CLOSURE COVER SYSTEM 

The closure cover will be constructed and closure will proceed as follows: 

• The site will be cleared and grubbed to ensure adhesion between the existing soil and 
the closure cover. Common fill will be placed to establish the sub-base for the 
closure cover as required to achieve the desired elevations. 

• A soil low permeability layer having a hydraulic conductivity no greater than 1x1Q-7 
em/ s will be placed on top of the sub-base. 

Proteco 3-2 OHM/16139 



• Gas vents will extend into the waste and protrude through the closure cover to 
intercept and discharge gas generated from the waste. 

• A 40-mil thick geomembrane consisting of a HOPE smooth surfaced geomembrane 
will be placed on the sub-base to prevent infiltration of precipitation throu gh the 
cover and into the underlying waste. The geomembrane will provide maximum 
flexibility to conform with any settlement which may occur. The liner will have 
enough tensile strength and durability to withstand the applied weight of the cover 
and surface armor layers for the duration of the closure and post closure periods 
without breakdown or reduced ability to perform as designed. 

• A 16 ounce per square yard nonwoven geotextile will be pJaced on top of the HDPE 
geomembrane to protect the geomembrane and provide drainage. 

• A 2 feet thick soil layer consisting of an 18 inch cover layer of compacted common 
fill and a 6 inch surface armor layer will be placed over the geotextile. These soil 
layers will protect the underlying geosynthetic layers from mechanical damage. 

3.3 GEOMEMBRANE LINER 

3.3.1 Materials Specification 
The 40 mil thick smooth geomembrane will be constructed of high density polyethylene 
(HOPE). Raw polymer specifications and manufactured sheet specifications for the HDPE 
geomembrane are as follows: 

• Thickness (ASTM D-751) ~40 mil 

• Density (ASTM D-1505 Method A) ~0.935 g/ cc 

• Carbon black content (ASTM D-1603} ~2% 

• Tensile properties (ASTM 0..638) 
Stress at yield 
Strain at yield 

• Tear resistance (ASTM D-1004) 

• Puncture Resistance (FTMS 101 B) 

• Dimensional Stability (ASTM D-1204) 

Proteco 3-3 

~160 lbs/in width 
~13% 

80 lbs/in width 

~52 lbs 

+/-20% 
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• Melt Index CASTM 0-1238) 0.1 to 1.0 g/10 min 

• Stress crack resistance CASTM D-1693) ~1200 hours 

• Seam Shear Strength (ASTM D-4437) ~80 lbs/in width 
• Seam Peel Adhesion (minimum peel) 

(ASTM D-4437) ~57 lbs/in width (hot weld) 
~48lbs/in width (extrusion weld) 

Further details on these material requirements are provided in the Construction 
Specification a.nd the CQA Plan. 

3.3.2 Physical Stresses 
The geosynthetic materials used to construct the closure cover will provide liner integrity 
under a variety of mechanical stresses. The required calculations of physical stresses and 
friction factors are included in Appendix J of the Design Report. 

These calculations include: 

• Ability of the geomembrane to survive differential settlement 
• Ability of geomembrane to survive settlement of underlying soil and waste layers 
• Ability of soil cover to remain on geosynthetics 

3.3.3 D iffer ential Se ttlement in the Sub-base 
Visual inspection of the site indicated no major depressions and satisfactory compaction of 
the waste at the time of filling. During clearing and grubbing operations and placement of 
soil fill to establish the sub-base and low permeability layer for the closure cover, further 
compaction will occur. For these reasons, further settlement resulting in foundation 
compression and soil liner compression is expected to be minimal. Problems with long term 
and differential settlement resulting in depressions which can strain the geomembrane are 
addressed in A ppendi.x 1 of the Design Report. The Circular Trough Model (Knipscltield 
1985) which encompasses biaxial and uniaxial settlement was used to determine the 
required strength of the closure cover. An estimate of 10% settlement was assumed for the 
calculation. The selected geomembrane will be constructed of HDPE which allows large 
values of elongation and strain \vithout breaking and provides a flexibility allowing the 
geomembrane to conform to depressions caused by waste settlement. The calculation 
shows that the design ratio for the closure cover to be 107 for settlement resulting from long 
tenn waste compression. This is much larger than the design ratio at rupture, which was 
shown by Knipschield (1985) to be 5.0. The factor of safety for differential settlement was 
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determined to be 21.4 which indicates that the geomembrane will be able to survive 
differential settlement in the waste units. 

3 .3.4 Strain Requirements at the Anchor Trench 
The geomembrane will be anchored in a trench at the toe of the closure cover. A detail 
d.rawing of the anchor trench is shown on the Project Dra~vings. Strain on the geomembrane 
is of concern in design of liners for the bottom of a landfill because anchoring prevents 
slicting of the liner downhill. [n the case of the geomembrane closure cover, the anchor 
trench does not affect the potential for sliding because it is at the toe rather than at the top 
of the slope. For these reasons, calculation of strain requirements of the anchor trench is not 
applicable. 

3.3.5 Strain Requiremen ts Over Long Side Slop es 
The geomembrane must be strong enough to resist tensile forces acting on the geomembrane 
from the weight of the soil above. The selection of geomembrane provides high strength 
during installation. The steepest slope of the dosed area will be 8 percent with areas 
beyond the geomembrane having a maximum slope of 50 percent, which will allow safe 
operation of maintenance equipment over the entire site. At an 8 percent slope, the 
frictional resistance of 14 ·plus adhesion available from the geomembrane is adequate to 
resist the driving forces on the hill and will not slide, as shown in Appendix J of the Design 
Report. 

3.3.6 Chemical Compatibility 
Typically, HDPE geomembranes and geotextiles are nonreactive with most leachate 
constituents (Koerner, 1986). The HOPE geomembrane and geotextile will be placed at 
least 24 inches above the top of the buried waste in the waste units and, therefore, will not 
contact chemicals in the waste units. The geomembrane will be in direct contact with the 
low pemleability layer and the geotextile. The only liquid contacting the HDPE 
geomembrane and geotextile will be precipitation that percolates through the cover layer. 

3.3 .7 Liner Strength Requirements and Integrity Under Mechanical Stresses 
The geomembrane must be capable of withstanding both the stresses of installation and 
stresses after placement. The 40 mil thick HDPE geomembrane is suitable for both 
conditions. The thickness and flexibility of the HDPE will provide sufficient strength to 
withstand installation stresses such as wind, temperature and seaming. As previously 
discussed, the geomembrane will be placed on the low permeability layer, free of rocks, 
clods, and oU1er debris that might puncture the geomembrane. No vehicles will be driven on 
the geosynthetics until the cover layer is placed. 

Prior to installation, the ~eomembrane will be protected from sunlight and the weather by a 
cover or a temporary shelter. After placement, the geomembrane will be covered with the 
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geotextile and cover layer as quickly as possible after approval of seaming. The 2 feet thick 
cover layer will provide long term protection from mechanical and thermal stresses. Except 
during installation, the geomembrane will not be exposed to wind, sunlight, or direct 
pred pitation. 

3.3.8 Friction factor 
Smooth surfaced geomembrane will be used to cover the waste units. The maximum slope 
of the waste unit sub-base for all the waste units is 8 percent. The edges of the waste units 
have slopes as steep as 50 percent where the geomembrane will cover short distances before 
it is terminated in an anchor trench. It is shown in the calculations in Appendix J of the 
Design Report that the frictional resistance of 14 degrees that is available from the 
geomembrane is adequate to prevent sliding of the geomembrane on the average 5 percent 
slopes and the anchor trenches. The resistance available on the 5 percent slopes is also 
adequate to prevent sliding on the steeper SO percent slopes around the edge of the waste 
units. 

In the final design of the closure cover for the waste units, an HDPE geomembrane has been 
substituted for the PVC geomembrane liner that was proposed in the first draft of the 
closure cover design. During the design phase, pullout testing was performed on PVC 
geomembrane and the site soil by GeoSyntec Consultants of Atlanta, Georgia. The 
geomembrane tested was a 20 mil thick PVC smooth surfaced geomembrane liner supplied 
by Staff Industries. The site soil for construction of the waste units closure covers tested is 
clay CCL) as described in the geotechnical report from Caribbean Soil Testing Co. Inc. that is 
included in Appendix F of the Design Report. The results of the pullout testing program, 
reported in a letter report dated September 28, 1994 from GeoSyntec Consultants included 
in Appendix E of the Design Report, indicates that there is a peak friction angle of 14 
degrees and peak adhesion of 99 pounds per square foot between the PVC geomembrane 
and the site soil. 

With the change in geomembrane material from PVC to HDPE to be used in the closure 
cover there is a question as to the applicability of the pullout testing that was performed on 
the PVC geomembrane and the site soil. Koerner (1990) reports results of pullout testing 
that was per£onned on geomembrane consisting of various substances including HOPE and 
PVC. The results listed in Table 3.1 indicate tbat clay soils such as CL-ML and CL provide 
pullout results for friction angle and adhesion that are virtually the same for HDPE and 
PVC. 

3.3.9 Best Anchorage Configuration for the Geomembrane 
As discussed in 3.3.4 the anchorage of the geomembrane is not a design issue. The 
geomembrane will be anchored in a 2 feet wide, 2 feet deep trench located at the edge of the 
closure cover around the perimeter of the waste units. This is a typical anchoring method 
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shown in the guidance document and is used primarily to protect against wind damage to 
the geomembrane. 

3.3.10 Cover Layer Stability on Top of Geomembrane 
Stability of the cover layer is an important concern in designing a landfill cap. Sliding 
stability was evaluated for smooth HOPE on the waste units where it will be placed at 
slopes up to 8 percent. Approximately 70 percent of the cover layer that will overlay the 
geomembrane is at an average slope of 5 percent, the factor of safety against a sliding block 
failure is greater than 1 at 1.8. The approximately 30 percent of the cover layer that is at an 
8 percent slope has a factor of safety of 1:1 which also greater than 1. The areas where the 
cover layer will be at a 50 percent slope are short and the soil is keyed into the underlying 
so that the soil is preventing from sliding. Because all the sections will be connected, an 
overall factor of safety can be considered as appropriate. Calculations are included in 
Appendix J of the Design Report. 

3.3.11 Installation 
The earthwork contractor will be responsible fo r preparing and maintaining the sub-bas e 
and low permeability layer in a condition suitable for liner installation. The low 
permeability layer will be smooth and fum. Sharp stones, gravel, debris, or any other 
objects which could penetrate the liner will be removed. The low permeability layer will be 
visually inspected prior to installation of the geomembrane. 

The geomembrane will be delivered to the site on rolls, stored off the ground in small s tacks, 
and protected with a covering or a temporary storage shelter. The storage space will be 
protected from theft, vandalism, and passage of vehicles. Geosynthetics will be handled in 
a manner to prevent physical damage, contamination, and exposure. 

Geomembrane will be installed during dry, moderately warm weather to mini.mize the 
effects of thermal expansion and contraction. The manufacturer's instructions will be 
followed for geomembrane placement and seam overlap. The method used to unroll the 
panels will not cause scratches or crimps in the geomembrane. Sandbags will be placed 
along the edges of the geomembrane to prevent uplift pressures and the resulting wind 
damage. Field panels will be placed one at a time in a manner which minimizes wrinkles. 

The panels will be seamed immediately after placement follo,v:ing the manufacturer's 
recommended thermal sealing procedures. The ambient temperature shall be above 35° F 
during seaming. Surfaces to be seamed will be dean and dry when the seams are made. 
Seams will be oriented parallel to the line of maximum slope. All field seams will be 
nondestructive tested in accordance with ASTM D-4437 seam evaluation using the vacuum 
box technique. Destructive tests will be performed on test specimens in accordance with 
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ASTM D-413 and ASTM D-638 for peel and shear of geomembrane seams. One sample 
will be taken for destructive testing a minimum of every 500 linear feet of weld. 

The geomembrane will be covered within the time limits specified by the manufacturer. The 
geotextUe and cover layer will be placed on the geomembrane as soon as possible after 
approval of the geomembrane placement. The cover layer will be placed on the 
geosynthetics using rubber tired or tracked vehicles. Vehicles will be driven at least 12 
inches of the cover layer. Vehicles will not be allowed to drive directly on the geosynthetics. 

CQA procedures to be followed for geomembrane and geotextile installation, including 
inspections, material certifications, and testing ar e discussed in the project CQA Plan. 

3.4 COVERAGE 

Records of waste placement are n ot available for the waste units. Therefore, geophysical 
studies, aerial photography, employee interviews, site inspections, and test pits have been 
used to determine the area and boundaries of the waste units. Based on information from 
these sources, it was determined that the waste units are located as shown on the design 
drawings. The entire area will be covered by the RCRA closure cover. 
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Table 3.1 - Friction Valu es and Efficiencies for Various Clay Soils to Variou s Geomemb ranes 

Soil No. 1 ML-CL S01J No. 2 CL-MJ.. 
Description c Ec(%) 0 ~(%) c E ,('Yol 0 ~('Yo) 

SoU.. to-soU 9.0 100 38 100 12.0 100 34 100 
Ca Ec(%) 0 EtC%) c. Ec(%) 0 E,('r.) 

Geomembrane-to-soil 
PVC 8.5 94 39 100 3.7 31 23 69 CPF 8.0 89 40 100 3.2 27 24 71 EPDM 5.0 55 33 87 5.0 42 23 67 HOPE 5.0 88 26 68 2.0 17 23 67 Embossed HDPE 9.0 100 35 92 11.0 92 29 58 

Sor1 No.3 ML-CL Soil No. 4 CL-ML 
Desciption c Ec(fo) • ~(%) c E c('Yo) 0 Eo(%) 

Soil-to-soU 20 100 30 100 25 100 24 100 
c. E,(lfo) 0 ~(%) c~ Ec('Yo) 0 £.(%) 

Geomembrane-to-soU 
PVC 14.0 70 16 53 7.0 28 24 100 CPF 13.0 65 17 57 8.0 32 23 96 EPDM 8.0 40 23 77 7.5 30 20 83 HDPE 14.0 70 15 50 3.0 12 21 88 Embossed HDPE 18.0 90 ?:7 90 15.0 60 26 100 

SorJ No. S CL-SP 
Descrip tion c Ec(%) ~ Et('Y.t) 

Soil-to-soil 28 100 22 100 
c. Ec(%) 0 £.(90) 

Geomembrane-to-soil 
PVC 12.0 43 17 77 CPF 10.0 36 19 86 EPDM 9.0 32 18 82 HOPE 14.0 so 15 68 Embossed HDPE 16.0 57 25 100 

Note: c and ca are ll\ uruts of kN / m2, cp and o are ll\ degrees. 
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4.0 LEACHATE, SUBSURFACE, AND SURFACE WATER 

4.1 LEACHATE MONITORING SYSTEM 

The existing waste units have no bottom liner or Leachate Collection System (LCS). During 
various site inspections, no leachate has been detected seeping out of the waste units along 
the perimeter. Placement of the RCRA closure cover will reduce percolation of surface 
water into the waste units, thus reducing any leachate production. 

The Hydrologic Evaluation of Landfill Performance (HELP) model (Version 2.05) was used 
to estimate the volume of water that will percolate into the waste. This model estimates the 
amount of precipitation that will seep through the RCRA cap. HELP model analyses were 
performed fo r a conservative situation representing a slope length of 200 feet and a slope of 
3 percent. Rainfall and temperature data for the region of Penuelas, Puerto Rico and 
evaporation data for San Juan, Puerto Rico, was used in the computer model. No 
compaction was assumed in the 6 inch surface armor layer. However, the 18 inch cover 
layer was modeled as compacted, reducing infiltration of water through the closure cover. 
Detailed results of these HELP model analyses are provided in Appendix A of the Design 
Report. 

To monitor the surrounding area for leachate which may emanate from the waste units, 
three monitoring wells will be installed downgradient of the facility as shown in the Project 
Drawings. The monitoring program that will be conducted will be a continuation of the 
existing program. The program which describes the parameters to be analyzed, the 
frequencies that testing will be conducted, and the criteria for the data are described in Part 
B Permit for the facility. 

4.2 DRAINAGE LAYER DESIGN 

To ensure the integrity of the geomembrane, it is necessary to maintain less than 12 inches of 
head on the geomembrane. This will be accomplished with the installation of a lateral 
drainage layer, consisting of 16 ounce per square yard nonwoven geotextile with a minimum 
transmissivity of 14.Sx10-3 ft3/min./ft. The HELP Model analyses were used to determine 
the required transmissivity of the geotextile beneath the final cover. At a 5 percent slope, 
the transmissivity was calculated to be 3.8x1Q-3ft3/min./ft. which yields a factor of safety 
of 3.8. The HELP model analyses were also used to calculate the maximum head on the 
geomembrane and the amount of run-off from the closure cover for the longest lengths of the 
5 percent slope. These slopes were identified as the worst case scenarios and used for 
design of all the waste units. The results of these HELP model calculations, presented in 
Appendix A of the Design Report indicate that the maximum peak daily head of 
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0.03 inches will occur on the liner. This value is weU below the maximum allowable head of 
12 inches. 

The HELP model calculations indicate the daily peak run-off from the cap will be 25,070.00 
cubic feet per acre and the daily peak drainage from the lateral drainage layer will be 
105.00 cubic feet per acre. 

4.3 RUN-ON CONTROL 

Because the waste units are located on ridges and hills, run-on of surface water is not a 
concern. Extensive permanent drainage channels and sediment basins are part of the 
closure design as shown in the Project Drawings. These surface water control features will 
be used to route any storm water run-on around and through a stormwater retention or 
diversion system. 

4.4 RUN-OFF CONTROL 

Run-off from the closure cover will be controlled by several measures. Run-off from the 
waste units will be controlled through permanent drainage channels constructed along the 
perimeter of the waste units. Silt fences will be used to control the flow of surface water 
from the waste unit area to the permanent sediment basins that will be constructed to 
collect run-off during construction of the closure cover. The control measures, channels, and 
silt fences will be relocated and reinstalled as necessary to accommodate the waste unit 
closure cover construction. 
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5.0 GAS MANAGEMENT SYSTEM 

The following section describes the design and procedures for gas venting and control of decomposition gases within the waste units. The gas management system includes passive gas vents at various locations within the limits of the waste units to discharge gas generated in the waste. 

5.1 GAS PRODUCfiON AND MIGRATION 

The waste units are located in a remote section of the Proteco facility with no structures located within 300 feet. Site inspections found that vegetative growth around the facility 
was not stressed and there were no indications of gas migration beyond the waste units. Currently, there is no evidence of gas production or release from any of the waste units. 
Because the waste units have been out of operation for approximately 10 years, gas 
migration pathways most likely have been established. Underground cracks and fissures 
between was te lifts and cells caused by settlement and subsidence are probable migration pathways. Any such channels within the waste will provide routes ior gas migration to the gas vents that penetrate the closure cover. 

The majority of waste gas is produced from the decomposition of the organic fraction of municipal solid waste (MSW). The total gas production (assuming normal conditions) is reported to reach a peak in 6 years or less (Tchobanoglous et al., 1993). Since operations have been terminated for 10 years, there is likely minimal gas production. To estimate the amount of gas produced at the waste units, the following assumptions have been made: 

• The source of gas production is the MSW fraction because hazardous waste 
produces minimal gas. 

• The facility is a hazardous waste disposal facility and there is no MSW within the 
waste units. 

A volume estimate of the total amount of gas generated by the waste units is 7.5 cubic feet 
per minute, based on Bagchi, 1990. The calculation is based on typical gas production rates of landfills in the pseudo-steady-state stage of gas production. Because of the content of the waste units, low methane production rates are expected. The calculations for this 
estimate are in Appendix K of the Design Report. 

Proteco 5-1 OHM/16139 



5.2 PASSIVE GAS VENTS 

Passive gas vents will be placed at high points within the waste units to discharge gas 
generated in the waste. Details of the vents are shown in the Project Drawings. To 
construct each passive unit, a 12 inch deep trench will be excavated in the compacted sub­
base. Horizontally at the bottom of the trench, a 4 inch diameter, perforated HOPE pipe 
will be placed on 4 inches of #57 stone. A 4 inch cUameter HDPE vent pipe will then be 
connected to the horizontal 6 inch pipe and routed up for exit above the closure cover. The 
remainder of the trench will be filled with #57 stone to the surface of the sub-base. The 
area will be covered with low permeability layer soil, geomembrane, geotextile, cover layer, 
and surface armor. An HOPE boot will be constructed around the vent pipe to maintain 
the integrity of the geomembrane. The pipe will extend 4 feet above the final grade of the 
closure cover to allow gases to discharge into the atmosphere. 
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6.0 CONSTRUCTION QUALITY ASSURANCE PLAN 

The purpose of the Construction Quality Assurance (CQA) Plan is to ensure that design of 
the RCRA closure cover complies with the hazardous waste regulations and construction of the RCRA closure cover conforms with the Closure and Post Closure Plan and construction 
documents. The Closure and Post Closure Plan, which was prepared to comply with CFR 264, is the basis for the construction plans and specifications. A copy of the CQA Plan 
will be kept at the Proteco office at the landfill site during closure activities. The p lan will be available for review by regulatory agencies upon request. 

The Project Drawings and Construction Specifications, which are separate documents, 
detail the requirements for placement of the RCRA closure cover on the waste units. A 
typical section of the RCRA closure cover and cross sections of the waste units are shown 
in the Project Drawings. The quality assurance activities discussed in this plan summarize the requirements of the CQA Plan and describes the quality assurance activities to be 
performed by Proteco or its designated representative. 

6.1 RESPONSIBILITY AND AUTHORJTY 

The USEP A ls the permitting agency responsible for the review and approval of the Closure and Post Closure Plan, the CAMU proposal, Construction Specifications, and the CQA 
Plan. The USEP A also will review the construction quality assurance documentation for 
the RCRA closure cover. 

Proteco is the owner of the waste units and is responsible for the design, construction, and 
post closure care of the closed units. Proteco has direct responsibility for implementing the closure plan and providing the post closure care during the 30 year post closure period. 

Proteco or their designate will serve as the construction quality assurance officer/inspector during construction of the closure covers of the waste units. Throughout this section 
reference to Proteco will also mean Proteco's designated CQA consultant. Proteco's 
responsibilities include being familiar with the Closure and Post Closure Plan, Project Drawings, Construction Specifications, and CQA Plan so that interpretation and 
clarifications can be made, scheduling and coordinating quality assurance activities, 
inspecting construction activities to ensure conformance with the construction documents, 
maintaining communication between the various parties involved, confirming accuracy of data, review and interpretation of data, ensuring the construction contractor is performing 
quality assurance activities, reporting results of the quality assurance activities, and making 
recommendations concerning acceptance of the construction contractor's work 
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The construction contractor will be retained by Proteco to construct the RCRA closure cover 
on the waste units in accordance with the approved Closure and Post Closure Plan, CAMU 
proposal and construction documents. Requirements fo r contractor construction quality 
control are included in the Construction Specifications, CQA Plan, and the contractor's 
basic contract. 

6.2 MEETINGS AND REPORTS 

Periodic meetings will be held to monitor the progress of the project and issues arising 
during construction of the RCRA closure cover. The meetings will be scheduled by Proteco 
and the attendance will depend on the issues being addressed. Potential attendees will 
include representatives from the USEPA, the construction contractor, and the design 
engineer. All meetings will be documented in writing. 

A preconstruction meeting to review all project requirements, in particular quality assurance 
requirements, will be held before work begins on the site. Topks of discussion will include: 
quality assurance documents, roles and responsibilities of each entity, establishing lines of 
authority and communication, procedures for .inspecting work and reviewing data and other 
documents, and changes that need to be made before actual construction begins. 

The construction contractor will be required to submit a daily report summarizing work 
accomplished the previous day, work planned for the current day, personnel and 
equipment to be used, and potential problems. When necessary, meetings will be held to 
address specific problems or defidendes and develop resolutions. 

6.3 PERSONNEL QUALIFICATIONS 

Proteco or its designated CQA consultant will serve as the construction quality control 
officer for the project. The representative assigned to the project will have !dequate formal 
training and practical field experience to ensure proper quality assurance during the 
construction of the RCRA closure cover. He will be present during construction and be 
responsible for inspecting relevant activities to ensure compliance with the construction 
documents. 

As necessary, the design engineer will provide technical assistance and support to Proteco. 
The design engineer's representative will be familiar with the specifics of the project and will 
have appropriate experience. 

The construction contractor will be required to provide a quality control officer for the 
project. The contractor's quality control officer will be responsible for review and approval 
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of all su bmittals required by the Construction Specifications and ensuring the requirements 
of the CQA Plan are met. 

6.4 INSPECflON ACfiVITIES 

The quality assurance activities for the project include construction materials quality control 
and construction quality assurance. Construction materials quality con trol ensures that the 
materials used comply with the Construction Specifications. The Construction 
Specifications and CQA Plan provide a detailed listing of all the quality assurance testing, 
methodologies, frequencies, etc. that are discussed in the following sections. The purpose of 
construction quality assurance is to ensure that the RCRA closure cover is constructed in 
compliance with the construction documents. Upon completion of installation of each 
component, the component will be inspected to identify any damage that may have 
occurred during its installation or during construction of another com ponent. Any damage 
will be repaired and these corrective measures \"Vill be documented in quality assurance 
records. 

6.4.1 Sub-Base Layer 
Prior to placement of the RCRA closure cover, the waste units will be cleared and grubbed 
to remove grass, brush, and small trees and prepare the site for the closure cover. The area 
to be covered will be graded to p rovide a slope typically between 3 and 8 percent. Grading 
of the site to establish the sub-base for the RCRA closure cover will be accomplished by 
addition of backfill obtained from off-site ii necessary. The backfill used to establish the 
sub-base for the closure cover will be common fill as specified in the construction 
documents. The backfill .material will be visually inspected as it is p laced to ensure it meets 
the Construction Specifications and does not contain objects that could damage or 
adversely affect overlying layers of the closure cover. The site CQA representative will 
observe placement of the fill in 9 inch loose lifts to achieve a 6 inch thick compacted layer. 
Proteco will be responsible for performing tests to document achieving 95 percent 
compaction in accordance with ASTM 0 698 (Standard Proctor). This will minimize the 
potential for settlement and subsidence in the future. The site CQA representative will 
review and approve test results. Other geotechnical tests will be performed on this layer to 
ensure that it fulfills the Construction Specifications. Those inspections are detailed in both 
the Construction Specifications and the CQA Plan. 

6.4.2 Gas Management System 
The materials used in the construction of the gas vents in the landfill will be inspected by 
the site CQA representative upon delivery to the site. Certifications, manufacturer's 
literature/ specifications, and other information will be reviewed to ensure conformance 
with the specifications. Installation of the vents will be observed to assure compliance with 
the construction plans and specifications. 
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6.4.3 Low Permeability Layer 
Two feet of a low permeability (hydraulic conductivity;::: 1 x 10-7' em/sec) day will be 
placed on the sub-base to prevent infiltration of surface water into the waste units. The 
manufacturer will provide certification that the material properties listed in the 
Construction Specifications have been met before the soil is accepted for placement on the 
waste units. Placement of the low permeability layer will be in accordance with the 
Construction Specifications. 

A small scale test pad will be constructed to ensure the design permeability can be 
achieved. The test pad will be a minimum of 40 feet by 40 feet in size and will be 
constructed on or near the waste units. The test pad will be used to determine the optimum 
moisture content of the low permeability layer, the number of equipment passes required to 
achieve the required compaction, and the in-situ permeability of the low permeability layer, 
and other site specific construction requirements. The experience gained during the test pad 
construction and testing will be used to finalize the procedures to be used in actual low 
permeability layer placement. 

Prior to placement of the low permeability layer, the surface will be surveyed to obtain data 
for as-built submittals. 

6.4.4 Geomembrane 
A 40 mil thick smooth surfaced HOPE geomembrane will be installed above the low 
permeability layer. The supplier will provide documentation confirming that the raw 
polymer material and manufactured sheet will comply with the Construction Specifications. 
The supporting surface of the geomembrane will be inspected prior to seaming to ensure the 
surface is acceptable. Sandbags will be placed along the edges of the geomembrane to 
control panel uplift by wind. Surfaces to be seamed will be clean and dry when the seams 
are made. Field seaming will occur during dry, moderately warm weather at temperatures 
no lower than 35 degrees Fahrenheit. Manufacturer's instructions will be followed when 
sealing around gas vents penetrating the geomembrane. The material requirements for the 
geomembrane, the quality assurance testing methods, and the installation methods for the 
geomembrane are described in the Construction Sped.fications and the CQA Plan. 

Destructive trial seams will be conducted to determine the integrity of the geomembrane 
field seams. Destructive tests include peel and shear test performed on fragment portions 
of geomembrane by an independent laboratory prior to commencing seaming activities and 
at periodic intervals throughout the day. Additionally, destructive peel and shear field 
tests are to be performed on destructive samples from the installed seams. These samples 

Proteco 6-4 OHM/16139 



may be collected randomly or in areas of suspect quality. Destructive samples of installed 
seam welds will be cut into several pieces and distributed to: 

• The installer to perform construction quality control field testing, 
• Proteco to retain and appropriately catalog or archive, and 
• An independent laboratory for peel and shear testing. 

A quality control technician will monitor each seam crew and perform a visual inspection. 
This technician will be aware of the effects of weather, temperature, humidity, and cloud 
cover on the geomembrane. 

Nondestructive test methods to be conducted in the field on the in-place geomembrane to 
determine the integrity of the geomembrane seams are the pressure test, vacuum box test or 
the air lance technique. The criteria for this testing is listed in the Construction 
Specifications and the CQA Plan. 

The site CQA representative inspection personnel will be aware of the effects that weather 
conditions may have on the geomembrane and seaming procedures. U the weather becomes 
unacceptable for geomembrane installation, the CQA representative will recommend 
stopping installation until conditions are favorable. 

6.4.5 Geotextile 
To protect the geomembrane and provide drainage, a 16 oz/sy nonwoven geotextile will be 
placed across the entire geomembrane. Placement of 'the geotextile will be observed to 
ensure complete coverage of the geomembrane, proper overlap, and compliance \-vith the 
manufacturer's instructions. The material requirements for the geotextile are presented in 
the Construction Specifications and the CQA Plans. 

6.4.6 Cover Layer 
The 2 feet thick cover layer will consist of 18 inches of common fill and 6 inches of surface 
armor which will be placed above the geotextile. During construction of the cover soil layer, 
a site CQA representative will monitor the uniformity of the application process, observe 
the placement procedure to ensure that the soil is compacted properly, and measure the 
thickness and slope of the topsoil layer. Inspection personnel will also ensure that care is 
taken near gas vents to prevent damage by construction equipment. 

The common fill will be visually inspected as it is placed to ensure that it meets the 
Construction Specifications and does not contain objects that could damage underlying 
layers of the closure cover. The site CQA representative will observe placement of the fill in 
9 inch loose lifts. The common fill "vill be compacted to 95% of the maximum Standard 
Proctor dry density. The site CQA representative will be responsible for performing tests 
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for moisture content and density on the common fill. The site CQA representative and 
Proteco will review and approve· test results. 
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7.0 POST CLOSURE ACTIVITIES 

7.1 POST CLOSURE CONTACT 

During the post closure care period, information about this hazardous waste site and any 
activities at the site can be obtained from Proteco at the following address and from the 
following contact points: 

Protecdon Tecnica Ecologica, Inc. 
Doctor Jorge Fernandez 
P.O. Box 71331 
San Juan, PR 00936-8431 
(809) 272-8411 

Protecdon Tecnica Ecologica, Inc. 
Rene Rodriguez 
Carr. 385 KM 3.5 
Penuelas, PR 00624 
(809) 836-2058 

7.2 POST CLOSURE STANDARDS 

Post closure care will be performed in accordance with 40 CFR 264. During final closure 
activities at the waste units, a copy of the approved Oosure and Post Closure Plan shall be 
furnished to the USEP A regional administrator Director upon request, including request by 
mail. Alter final closure has been certified, Proteco will keep the approved Oosure and 
Post Qosure Plan on file during the remainder of the post closure period. After final 
closure, Proteco will; 

• Maintain the integrity and effectiveness of the final cover, including making repairs 
to the closure cover as necessary to correct the effects of settling, subsidence, 
erosion, or other events. 

• Prevent run-on and run-off from eroding or otherwise damaging the final cover, and 
maintain the surface drainage system including the sediment basins and channels 

• Protect and maintain surveyed benchmarks. 
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Post closure care for the waste units will begin after completion of closme and continue for 
30 years. The USEP A Regional Administrator Director may shorten or extend this post 
closure period if doing so will protect human health and the environment. 

Post closure use of the waste units shall never be allowed to disturb the integrity of the final 
closure cover, unless the USEP A Regional Administrator Director finds that the disturbance 
is: 

• Necessary to the proposed use of the closed waste units, and will not increase the 
potential hazard to human health or the environment, or 

• Necessary to reduce a threat to human health or the environment. 

Proteco understands that if any future activities are carried out at the closed waste units , 
the USEP A Director will be informed in writing. At this time, there are no plans to use the 
closed waste units. Signs posted along the waste units' boundaries will warn that breaking 
of the ground surface is prohibited. This notice is designed to ensure the integrity of the 
closure cover is not disturbed. 

7.3 SURVEY PLAT 

When the certification of closure of the waste units is submitted, Proteco will submit a 
survey plat indicating the location and dimensions of the closed waste units with respect to 
permanently surveyed benchmarks to the local zoning authority with jurisdiction over local 
land use and the USEPA Regional Administrator Director. The survey plat will be 
prepared and certified by a professional land surveyor registered in Puerto Rico. The plat 
will be filed with the local zoning authority, or the authority with jurisdiction over local 
land use, will contain a note, prominently displayed, which states Proteco's obligation to 
restrict disturbance of the closed disposal area. 

7.4 SECURITY CONTROLS 

The area is presently surrounded by a security fence. This fence will be maintained to 
ensure that access to the site is controlled. Signs which state: 'Warning-Disturbing Soil 
Surface Prohibited" will be posted in locations at the closed disposal area to ensure the area 
is not disturbed. Signs which state: "Danger- Keep Out Authorized Personnel Only" will 
be posted at the entrance gates. 
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7.5 INSPECfiON, MONITORING, AND MAINTENANCE 

7.5.1 Certification of Closure 
Within 60 days of completion of closure, Proteco shall submit to the USEPA, by registered 
mail, a certification that the waste units were closed in accordance with the construction 
documents in the approved Closure and Post Closure Plan. The certification will be signed 
by the owner or operator and by an independent registered professional engineer registered 
in Puerto Rico. Documentation supporting the independent registered professional 
engineer's certification will be furnished to the Director upon request. 

7.5.2 Inspections 
An inspection program shall be established to inspect the surfa.ce armor layer, erosion 
control measures and all other physical aspects of the site. Initially, Proteco will make 
these inspections on a monthly basis or more frequently, as necessary. [n addition, the site 
will be inspected annually by a professional engineer registered in Puerto Rico for the first 
two years after completion of closure. For the r emainder of the normal post closure period, 
the site shall be inspected quarterly by Proteco. A log of all inspections and any resulting 
maintenance work will be kept on file at Proteco. Copies will be sent to the USEP A. Jf the 
engineer discovers a deficiency in the closure cover of the waste units, this deficiency will be 
noted and corrective action will be initiated within 14 days. Table 7.1 presents a sample 
inspection log. 

The following items will be inspected and maintained during the post closure care period: 

• Security controls • Erosion controls 
• Final cover • Surface armor layer maintenance 
• Run-off controls • Gas management system 
• Benchmarks 

The following post closure inspection schedule is suggested for the site but should be 
modified as experience dictates: 

First two years of closure: 

a) After every major storm event, Proteco shall inspect the site to assure that excessive 
erosion or other damage has not occurred. 

b) A complete inspection of the site inducting all security facilities vvill be made monthly 
by Proteco. All repairs made will be no ted. 
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c) A professional engineer registered in Puerto Rico will inspect the site annually. One 
copy of the inspection report will be submitted to the USEP A. 

After the first two years of closure: 

a) After every major storm event, Proteco will inspect the site to assure that excessive 
erosion or damage has not occurred. 

b) Quarterly a complete inspection of the site will be conducted by Proteco using the 
checklist shown in Table 7.1. All repairs will be mad e as necessary. 

7.5.3 Security Control Devices 
The signs and fence will be monitored for damage monthly during post closure care. Signs 
and fencing will be repaired or replaced as needed. The gates will be kept locked at all 
times. Additional security measures vv-il.l be implemented if there are signs of intrusion. 

7.5.4 Erosion Damage and Cove.r Settlement, Subsidence, and Displacement 

Permanent collection channels around the perimeter of the waste units will direct surface 
water flow into sediment basins and the sediment trap to control run-off and prevent 
erosion. After construction is complete and the surface armor is installed, permanent 
collection channels, sediment basins, and the sediment trap will be maintained. The 
permanent riprap lined channels will direct surface rw1-oif and subsurface run-off irom the 
lateral drainage layer away from the waste units and into the surface water drainage 
system surrounding the waste units. The collection channels, sediment basins, and 
sediment traps will be maintained by Proteco throughout the post closure period. 

Cover erosion of 1 ton /acre/year was predicted using the United States Department of 
Agriculture Universal Soil Loss Equation. This rate of soil loss is less than the maximum 
allowance of 2 tons/acre/yea r. Therefore, the slope of the closure cover will minimize 
erosion of the landfill surface. The calculations are included in Appendix 0 of the Design 
Report 

The RCRA closure cover will be inspected month! y and after rainfall events of 2 inches in 
an 8 hour period or greater throughout the post closure care of 30 years. The inspector will 
look for evidence of settlement, subsidence, or displacement; drainage and pending of 
surface water; damaged vegetation; presence of undesirable vegetation; and erosion. 

Areas of minor erosion on the closure cover will be back£illed or regraded as necessary in 
accordance with this Oosure and Post Closure Plan. Areas of significant erosion will be 
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repaired by replacing appropriate layers of the RCRA closure cover necessary. Repaired 
areas will be monitored. 

7.5.5 Integrity of Run-on and Run-off Control Measures 
The topography of the waste units are such that run-on of precipitation is not a concern. 
The site will be been graded to allow relatively uniform run-off from the waste units' area. 
Run-off from the closure cover will flow into collection channels, sediment basins, and a 
sediment trap before exiting into the streams surrounding the facility. The erosion control 
features will be inspected quarterly. Any erosion problems will be corrected promptly. 
Existing erosion controls will be repaired or improved as necessary. Additional erosion 
control measures will be installed if the existing measures prove to be inadequate. 

7.5.6 Gas Venting System 
The venting system will be inspected quarterly for damage to the vents. During post closure 
care, vents will be replaced as necessary. If damage is severe, the entire vent may need to 
be replaced. 

7.5.7 Benchmarks 
Upon completion of the RCRA closure cover, ten permanent benchmarks will be established 
at the site. The benchmarks will be inspected monthly for obvious damage, and to 
determine i1 they are still present. A certified land surveyor registered in Puerto Rico will 
verify the elevations of the benchmarks annually. Benchmarks will be monitored throughout 
post closure care. 

7.6 POST CLOSURE NOTICES 

Within 60 days after certi.fication of closure of the waste units, Proteco will record a 
notation in accordance with the local law on the deed or any other instrument that is 
examined during a title search to the waste units' property that will in perpetuity notify any 
potential purchaser of the property's condition: 

• The land has been used to dispose of hazardous wastes. 

• Its use is restricted under 40 CFR 264 Subpart C. 

• The survey plat and record of the type, location, and quantity of hazardous wastes 
disposed of within the waste units have been filed with the local government and 
with the USEPA Director. 

Proteco 7-5 OHM/ 16139 



• Submit a signed certilication that Proteco recorded the above listed notations 
including a copy of the document in which the notation has been placed to the 
USEP A Director. 

No later than 60 days after the completion of the established post closure care period for 
the waste units, Proteco shall submit to the USEP A Director by registered mail a 
certification that the post closure care period for the closed disposal area was implemented 
in accordance with the specifications in the approved post closure plan. The certification 
shall be signed by Proteco and an independent professional engineer registered in Puerto 
Rico. Documentation supporting the independent Puerto Rico professional engineer's 
certification shall be furnished to the USEP A Director upon request until he or she releases 
Proteco from the finandal assurance requirements for post closure care under ''Cost 
estimate for post closure care" (40 CFR 264.144). 

7.7 POST CLOSURE USES 

No other uses are planned for the waste units property during the post closure period. 

7.8 TRAINING 

Proteco will use experienced personnel fo r site inspections and maintenance programs. Any 
major problems arising such as gas migration problems will be immediately referred to a 
registered professional engineer. In general, materials and equipment needed for various 
repairs will be dependent upon the nature and extent of the repair. Materials and 
equipment will be consistent with those considered standard for the construction industry 
and consistent with the Construction Specifications. 
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8.0 CLOSURE AND POST CLOSURE COST ESTIMATE 

The Oosure/Post Closure Cost Estimates to be provided at a later date. 
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1.0 INTRODUCTION 

Resources Management, Inc. d/b / a PROTECO owns and operates a waste disposal facility 
in Penuelas, Puerto Rico and is permanently dosing in place Waste Units 1, 2, 3, 5, 7, 9, 10, 
11, 12, 13, 16, and 17 through the use of a RCRA Closure cap. Design drawings and 
specifications (Closure Plan Package) for the closure of these units have been prepared and 
were submitted to the United States Environmental Protection Agency (USEPA), Region IT 
in November 1995. Comments were received from the USEPA in July, 1996. Further 
amendments are included in this submittal. The Closure Plan Package (CPP) includes 
construction drawings, construction specifications, construction quality assurance plan, 
closure/ post closure care plan, and a design report. 

Closure requirements for Waste Units 4, 7, 9, and 15 are presented in this Corrective Action 
Management Unit (CAMU) Proposal. Although closure requirements for constructing a 
RCRA cap over Waste Unit 9 are presented in the CPP, this CAMU specifies the remedial 
process for treating and disposing of the waste contained in Unit 9 prior to capping. The 
selected treatment alternative is chemical fixation and stabilization (CFS) and will be 
performed ex-situ in the area designated as the CAMU. Contaminated soil excavated from 
Units 4, 7, and 9 will be treated by CFS, analyzed, and subsequently placed into a 
geosynthetic and soil lined waste cell encompassing Waste Unit 9. Remedial activities 
(stockpiling of soil, CFS treatment process, and disposal) will be conducted and/ or located 
in the area designated as the CAMU. Development of this CAMU is directed by the 
USEP A in accordance with 40 Code of Federal Regulations CCFR) Parts 260, 264, 265, 268, 
270, and 271- "Corrective Action Management Units and Temporary Units; Corrective Action 
Provisions Under Subtitle C." 

1.1 SITE DESCRIPTION 

PROTECO's fadlity is located on the southern side of Puerto Rico approximately 2.5 miles 
southeast of Penuelas, 2 miles north of Tallaboa Bay of the Caribbean Sea, and 1.5 miles 
east of the Lower Tallaboa River Valley. The site occupies approximately 35 acres and is 
situated in a small valley ranging in elevation from approximately 260 feet mean sea level 
(msl) to 400 feet msL The rugged upland terrain of the valley is steep and supports little 
vegetation. The steep hills which surround the site are covered year round with xerophilous 
vegetation and are inhospitable to residential, cornmerciaJ, or agricultural development. 

Typical climatic conditions are semi-arid with approximately 43 inches of annual 
precipitation, 88 inches of annual evaporation, 79 degrees Fahrenheit annual average 
temperature, and predominantly easterly winds off the Caribbean Sea. Most pr ecipitation 
is lost to run-off due to the hard, impermeable surface soil conditions and steep slopes. 
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The geology beneath the PROTECO facility consists of brown/yellow silty clay from land 
surface with depths ranging from 25 to 115 feet below surface grade (BSG); gray silty clay 
beneath the yellow silty clay ranging from 90 to 130 feet deep; and limestone underlying the 
gray silty day approximately 60 feet deep. 

Three water bearing zones are present beneath the site; 1) alluvial deposits, 2) prindpal 
water-bearing zone, and 3) reef limestone. There is little evidence to support the idea that 
the alluvial deposits are prevalent across the PROTECO facility. The occurrence of the 
alluvial deposits is best classified as sporadic with limited extent. The water-bearing strata 
that is consistently present both vertically and horizontally beneath the PROTECO facility 
is that of the prindpal water-bearing zone and the reef limestone. 

The prindpal water-bearing zone is present in brown/yellow silty day and gray silty clay 
lithologic sequences. Depth to groWldwater in the principal water-bearing zone is estimated 
to be within SO-feet of ground surface. 

Under natural conditions, the prindpal water-bearing zone contains saline water that is 
non-potable and unsuitable for livestock or irrigation purposes. In addition, the low 
permeability of the prindpal water-bearing zone is insufficient to yield an appreciable 
amount of water for any purpose. 

The reef limestone water-bearing zone occurs beneath the gray silty clay sequence and the 
assodated prindpal water-bearing zone. Depth to groundwater in the reef limestone water­
bearing zone is estimated to be 100 to 200 feet BSG. The reef limestone water-bearing zone 
is less saline than the prindpal water-bearing zone and may be acceptable for salt-tolerant 
livestock and irrigation. 
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2.0 WASTE INVENTORY 

Various waste disposal activities were conducted at the PROTECO facility and in different 
areas of the site. The four waste units addressed by this CAMU are described below along 
with the activity that was performed at each unit conta.mirlants, and an estimated quantity 
of material to be treated. The location of each waste unit and approximate lateral extent of contamination is shown on Figure 1. 

2.1 WASTE UNIT 4 

Waste Unit 4 was an aboveground drum storage facility. Approximately 1,000 drums 
containing contaminated waste were removed from this unit in the summer of 1992. 
Subsequent to drum removal activities, PROTECO sampled and analyzed the soils beneath the former drum site. Analytical results indicated that chromium (Cr) and lead (Pb) were 
present based on a Total Constituents Analysis (TCA). Results of analysis from the Toxic Characteristic Leaching Procedure ITCLP) did not indicate Cr or Pb concentrations in the 
surrounding soU above the RCRA regulatory thresholds. The soil samples were obtained at 
depths of 6 inches to 1 foot BSG. Analytical results indicated that contamination beneath the former drum site was limited to shallow depths less than 1 foot BSG. Based on the 
surface area of Unit 4 (approximately 40,000 ft2) and assuming maximum depth of 
contamination to be 1-foot, it is estimated that 1,500 cubic yards (40,000 ft3) of soil from 
Unit 4 exceeding the corrective action goals will be excavated and treated (by CFS) before 
placement into a the CAMU cell. 

2.2 WASTE UNIT 7 

Waste Unit 7 was a neutralization impoundment. Records of the waste received in the 
neutralization impoundment indicate that only RCRA characteristically corrosive waste (D-
002 waste code) were treated in this unit. Analytical results from a sampling event 
conducted in February 1994 indicate that the contents of this unit do not exhibit any 
characteristic of corrosivity; however, the presence of organic compounds (i.e., volatile 
organics and semi-volatile organics) were identified within the waste unit. 

The estimated lateral extent of contamination occupies a surface area of approximately 6,5CO ft2 and extends vertically to a depth of approximately 11 feet BSG. It is estimated 
that approximately 2,700 cubic yards (71,500 ft3) of waste from unit 7 exceeding the 
corrective action goals will be excavated and treated (by CFS) before placement into the 
CAMU cell. 
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2.3 WASTE UNIT 9 

Waste Uni t 9 was an oil lagoon previously used to collect waste oil. The waste believed to 
be contained in the unit was approximately 477,700 gallons t>f water floating on top of 
approximately 300,000 gallons of oily sludge. In the Fall of 1994, the water phase in the 
lagoon had evaporated and soil was added and mixed with the remaining sludge to 
produce a solid matrix. The lagoon was then covered with clean soil to the grades of the 
surrounding area to prevent water from pondi.ng. 

The estimated lateral extent of contamination in Unit 9 occupies a surface area of 
approximately 18,500 ft2 and extends vertically to a depth from approximately 8 to 15 feet 
BSG. It is estimated that approximately 5~00 cubic yards (143,000 ft3) of waste from Unit 
9 exceeding the corrective action goals will be excavated and treated (CFS) before 
placement into the CAMU cell. 

2.4 WASTE UNIT 15 

Waste Unit 15 consists of an aboveground storage tank which was previously used to store 
shampoo that contained lindane. The tank has a capacity of approximately 5,000 gallons 
and is 6 feet in diameter and 24 feet long. There is approximately 1 to 2 inches of solid 
residue remaining in the bottom of the tank. Excavation and treatment of soil will not be 
required for this unit. The tank will be cleaned, cut-up, and disposed of as scrap metal at a 
recycling facility. 

The ground surface adjacent to the tank has not been impacted by storage tank activities; 
therefore, tank residuals will be the only waste requiring treatment and disposal. 
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3.0 CAMU DESIGNATION AND REMEDIAL APPROACH 

The purpose of this CAMU is to provide a means for treating and disposing the waste 
excavated from Units 4, 7, and 9 in a manner that is both economically feasible and that 
will minimize exposure of the waste to the environment. The treated waste will be placed 
into a cell lined with a geomembrane and subsequently covered with a RCRA cap. The 
specifics for the CAMU designation and CFS treatment process are detailed in the 
paragraphs that follow. 

This CAMU provides general design requirements and a description for the CFS process 
and is not intended to be used as a work plan for implementing the CAMU. A work plan 
will be prepared prior to implementing the CAMU and submitted to the USEPA for review 
and approval. 

3.1 CAMU DESIGNATION 

A CAMU is defined as an area designated for the purpose of managing remediation 
wastes; thus, this CAMU will be designated as the area required for staging (equipment, 
soil stockpiles, decontamination area, etc.), processing (treatment unit/vessel), and 
disposal (waste cell) of the wastes excavated from Units 4, 7, and 9. The area proposed 
for locating the CAMU include waste unit 9 and the area directly adjacent to and 
sWTounding Unit 9. The proposed limits of the CAMU are shown on Figure 2. 

The proposed location for the lined waste cell is where Waste Unit 9 is currently located. 
This location was selected since Unit 9 will be closed by the installation of a RCRA cap as 
presented in the CPP. The waste in Unit 9 will be excavated and treated fo r subsequent 
disposal in the CAMU cell. Details for grading and constructing the waste cell are 
presented in Section 6.0 -Remedial Design. 

3.2 REMEDIAL APPROACH 

The approach for remediating waste from Units 4, 7, and 9 will be conducted in three 
stages: stabilization, containment, and capping. Waste excavated from Units 4, 7, and 9 
will first be treated using CFS. Subsequent to treatment and confirmatory analytical testing, 
the treated waste will be placed into a lined waste cell and covered with a RCRA cap (as 
specified in the CPP). 

This remedial approach will be a reliable and effective means for immobilizing and 
containing the waste in that: 
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• The waste will be solidified and chemically stabilized which will immobilize the 
contaminants and minimize leaching.into the subsurface; 

• The treated waste will be placed in a secure composite waste cell that will mitigate 
the leaching of waste/ contaminants into the subsurface; and 

• 

3.2.1 

The CAMU cell and treated waste will be covered with a RCRA cap which will 
minimize the infiltration of surface water and generation of leachate. 

Chemical Fixation and Stabilization (CFS) 
The CFS process is relatively simple in that the excavated waste is screened and mixed 
with a suitable stabilization reagent and water to create a chemically stable, non-leaching 
matrix. During this process, physical and chemical reactions occur within the mixture that 
reduce the mobility of the contaminants and produce a non-leaching matrix. This treatment 
will be performed to meet the corrective action goals established in Section 4.0. 

Many commercially available stabilization reagents are used in the CFS process and include 
Portland Cement, cement kiln dust, flyash, lime, and/ or silicates. Type I Portland Cement 
is the most commonly used reagent. Both Portland cement and cement kiln dust were 
tested in the laboratory treatability study discussed in Section 5.0. The raw ma terials that 
make-up Portland Cement are lime (calcium), iron, silica, alumina, gypsum, and manganese. 
When combined with water and the waste, the cement reacts directly with the contaminants 
(especially inorganic compounds) to produce a high strength calcium silicate. Water ls 
added to the mixture, if not already present in the waste material, to ensure the proper 
hydration reactions which are necessary for bonding and obtain a workable mixture. The 
resultant cemented matrix produces a stable compound with a greater compressive 
strength, and significantly less leaching potentiaL 

Waste from Units 4, 7, and 9 contain low concentrations of various contaminants including 
heavy metals chromium and lead, volatile organic compounds, and semi-volatile organics. 
These compounds will be chemically bound or physically entrapped in the solid matrix with 
the chosen pozzolanic binder. The resulting solid will exhibit lower contaminant solubilities 
with greatly improved Unconfined Compressive Strength (UCS). The inorganic and organic 
constituents found in Waste Units 4, 7, and 9 have been previously stabilized successfully 
in other commercial applications. CFS processes are well established as Best Demonstrated 
Available Technology (BOAT) for inorganic hazardous metals. 

Both solidification (removal of free liquids) and chemical fixation / stabilization processes 
will occur. Following a brief curing period, the treated material will exhibit a minimum load 
bearing capacity of greater than or equal to 18 psi to support the overlying RCRA cap. The 
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recommended mix ratio for treating the waste was determined by a CFS treatability study. 
A summary of the treatability study is presented in Section 5.2. 

3.2.2 Waste Cell 
The waste cell will be constructed where Waste Unit 9 is currently located (see Figure 1). 
Once the waste has been removed from Unit 9, the waste cell will be constructed to the 
limits, grades and depths specified in Section 6.0. 

The treated waste will be placed and contained in the lined waste cell. The liner component 
of the waste cell will include a 2-foot thick layer of compacted, low permeability (<1 x lQ-7 
em/sec) soil covered with a 60-mil high density polyethylene (HOPE), geomembrane liner. 
A 12-inch thick sand drainage layer and leachate collection sump will be constructed on top 
of the geomembrane at the base of the cell. 

3.2.3 RCRA Cap 
Once all the treated material has been placed into the lined cell, a RCRA cap will be 
constructed over the cell to confine the waste. The RCRA cap will consist of a 2-foot layer 
of compacted, low permeability ( <1 x 10-7 em/ sec) soil covered with a geomembrane liner 
(40-mil HOPE), a 16-ounce geotextile, and a second 2-foot layer of compacted, low 
permeability soil. The CPP (including construction drawings and specifications) for 
construction of the cap has been prepared and was submitted to the USEPA, Region II in 
November 1995. The CPP provides details regarding the cap construction. 

3.3 WASTE UNIT 15 

Waste Unit 15 consists of a 5,000-gallon aboveground storage tank which previously stored 
shampoo that contained lindane. This unit will not be included with the waste material 
being treated or disposed of in the CAMU; however, the cleaning, removal, and disposal of 
the tank are presented in this CAMU proposal. 

The tank will initially be cleaned using a cutter stock material/solution to loosen and 
remove any remaining sludge and/ or residue that remains within the tank The sludge and 
rinsate will be vacuumed from the tank and contained in suitable containers (i.e. 55-gallon 
drums) for subsequent disposal. The tank will then be cleaned with a degreaser solution 
(i.e., Citri Oean) followed by a rinse with a high pressure steam cleaner to remove any 
remaining residues. Upon completion of the third rinse, the tank will be considered clean 
and will be cut up and delivered to a recycling facility as scrap metal. The rinsate 
generated from these second and third rinses will be vacuumed into suitable containers for 
subsequent disposal. 
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Rinsate water generated during cleaning and rinsing of the tank will be transported and 
disposed of at a permitted. treatment facility with the ability to treat the waste. All 
necessary samples and waste manifests will be obtained and will accompany the waste 
enroute to the disposal facility. 
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4.0 CORRECTIVE ACTION GOALS 

Corrective Action goals have been identified for the Waste Units closed as part of the 
CAMU. Soils from Units 4,7, and 9 will be excavated and "clean dosed" as discussed in 
Section 6.0. Prior to on-site treatment and p lacement of these materials within the CAMU, 
Proteco will ensure that all soil/ waste exceeding the corrective action goals has been 
removed. 

The proposed corrective action goals for this CAMU are the "EPA Region][] Risk-based 
Concentration Table; Soil Ingestion -Industrial "(Feb. 1995) for volatiles, semi-volatiles, 
pesticides, and PCBs and "40 CFR, Part 261, Subpart C, Paragraph 261.24, Table 1 -
Maximum Concentration of Contaminants fo r the Toxicity Characteristic" for metals, pesticides, 
and PCBs. 

Table 4.1 provides a comprehensive list of volatile, semi-volatile, pesticide, PCBs, and 
metal compounds for EPA SW-846 Methods 8240, 8270, 8081, and 6010A. USEPA Region 
HI Risk Based Concentrations (RBCs) for an industrial scenario exist for many of these 
constituents as presented in the table. Twenty of the volatile and semi-volatile organic 
compounds listed do not have industrial based RBCs established. They are noted in the 
table with an "N I A". Where RBCs exist, these levels are proposed as corrective action 
goals for waste units 4, 7, and 9. Waste will be excavated from these areas to these limits. 

For the twenty constituents that do not have RBCs Proteco will establish corrective action 
goals by obtaining background data. Background samples will be obtained from several 
locations as outlined in the Sampling and Analysis Plan. Action limits will be established 
within two standard deviations of background levels. Assuming that no matrix 
interferences are encountered, Proteco will ensure that the selected subcontract laboratory 
can attain typical Practical Quantitation Limits (PQLs) for all constituents below the 
established corrective action goals whether derived from RBCs or background data. PQLs 
are defined by SW-846 as the "lowest concentration that can be reliably achieved within 
specified limits of precision and accuracy during routine laboratory operating conditions." 

Additionally, leachability-based treatment performance standards are proposed for the 
treated material following chemical fixation and stabilization. The following WS-846 
methods will be performed on the treated material prior to placement in the CAMU cell as 
s tated in the Sampling and Analysis Plan: 

• Toxic Characteristic Leading Procedure (TCLP) 
Extraction Method 1311 
Volatile Organics Method 8240/60 
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Semi-Volatile Organics Method 82708 
Pestiddes/PCBs Method 8081 
Herbicides Method 8150 
Priority Pollutant Metals Method 6010A, 7471 

The results will be compared against the established RCRA characteristic levels for 
organics, pesticides, and metals per 40 CFR, Part 261 Subpart C. Treated material which 
exltibits levels of contaminants above the RCRA characteristic thresholds will be re-treated 
until these levels are achieved prior to p lacement in the CAMU cell. 

Proteco 4-2 OHM/16139 



Table 1 
Closure Performance Parameters and RBC Standards 

Compound List, VOC 8260 
(concentrations in mg/kg) 

Parameter CAS Regicmm HTL HTL 
Number RBC RL Result 

Chloromethane 74-87-3 440 0.020 nd 
Bromomethane 74-83-9 2900 0.040 nd 
Vinyl chloride 75-05-4 3 0.050 nd 
Chloroethane T:>-00-3 8.00E+05 0.020 nd 
Methylene chloride 75-09-2 760 0.080 nd 
Acetone 67-64-1 2.00£+05 0.100 nd 
Carbon Disulfide 75-15-0 2.00£+05 0.100 nd 
1,1-Dichloroethene 75-35-4 20000 0.04.0 nd 
1,1-Dichloroethane 75-34-3 2.00E+OS 0.020 nd 
1,2-Diehl oroet hene 540-59-0 18000 0.100 nd 
Chloroform 67-66-3 940 0.100 <0.100 
1,2-Dichloroethane 107-06-2 63 0.030 nd 
2-Butanone 79-93-3 1.00ET06 0.100 nd 
1,1,1-Trichloroethane 71-55-6 72000 0.010 nd 
Carbon Tetrachloride .36-23-.3 44 0.030 nd 
Bromoctichloromethane 75-27-4 92 0.030 nd 
1,2-Dichloropropane 78-87-5 84. 0.010 nd 
cis-1,3-Dichloropropene 10061-01-5 N/A 0.030 nd 
T richloroethene 79-01-6 520 0.030 0.030 
Dibromochloromethane 124-48-1 68 0.030 nd 
1,1,2-Trichloroethane 79-00-5 100 0.010 0.003 
Benzene 71-43-2 200 0.050 nd 
trans-1,3-Dichloroprooene 10061-02-6 N/A 0.010 nd 
Bromoform 75-25-2 720 0.060 nd 
4-Meth vl-2-Pentanone 108-10-1 2.00Et05 0.100 nd 
2-Hexanone 591-78-6 N/A 0.010 nd 
Tetrachloroethene 127-18-4 no 0.010 0.783 
Toluene 108-88-3 4.00Et05 0.050 0.109 
1,1,2,2-Tetrachloroethane 79-34-5 2.90£+01 0.050 nd 
Chlorobenzene 108-90-7 l.OOE+06 0.050 nd 
Ethvlbenzene 100-41-4 1.00E+06 0.050 nd 
Styrene 100-42-5 4.00Et05 0.050 nd 
lp-Xvlene 106-42-3 1.00£+06 0.100 0.339 
m-Xvlene 108-38-3 1.00Et06 0.100 0.339 
o-Xylene 95-47-6 1.00£+06 0.100 0.154 
1,2-Dichlorobenzene 95-50-1 2.00Et05 0.020 nd 
1,3-Dichlorobenzene 541-73-1 2.00E+05 0.020 nd 
1,4-Dichlorobenzene 106-46-7 240 0.020 nd 
HTL- High Technology Laboratoy, Inc., San Juan Puerto Rico results from baseline sampling of Waste Unit 9 dated 11 /17/95; RL is reporting hmit 



Table 1 
Closure Performance Parameters and RBC Standards 

Compound List, SVOC 8270 
(con centrations in mglkg) 

Parameter CAS Region ill HTL HTL 
Number RBC RL Result Phenol 108-95-2 l.OOE+06 39.5 nd Bis (2-chloroethyl) ether 111-44-4 NIA 19.2 nd 2-Chlorophenol 95-57-8 1000 19.2 nd 2-Methyl phenol 95-48-7 1.00E+OS 39.5 nd 

Bis (2-chloroisopropyl) ether 108-60-1 NIA 13.2 nd 
4-Mcthylphenol 106-44-5 10000 39.5 nd 
N -m troso-di-n-propylam ine 621-64-7 0.82 19.2 nd 
Hexachloroethane 67-72-1 410 13.2 nd 
Nitrobenzene 98-95-3 1000 19.2 nd 
Isophorone 78-59-1 600) 19.2 nd 
2-nitrophenol 88-75-5 N/A 19.2 nd 
2,4-dimeth yl phenol 105-6795 41000 19.2 nd Bis (2-chloroethoxy) methane 111-91-1 N/A 39.:> nd 
2,4-dichlorophenl 120-83-2 6100 39.5 nd 
1,2,4-trichlorobenzene 120-82-1 20000 13.2 nd 
Naphthalene 91-20-3 82000 13.2 nd 
4-chloroaniline 106-47-8 N/A 32.9 nd Hexachlorobutadiene 87-68-3 73 13.2 nd 
Parachlorometa cresol 59-50-7 N/A 39.3 nd 
~-Methylnaphthalene 91-57-6 N/A 32.9 nd 
Hexachlorocydopentadiene 77-47-4 N/A 13.2 nd 2,4,6-trichlorophenol 88-06-2 520 52.6 nd 
2,4,5-trichlorophenol 95-95-4 2.00E+05 32.9 nd 
2-chloronaphthalene 91-58-7 2.00E+OS 13.2 nd 
2-nitroaniline 88-74-4 120 32.9 nd 
Dimethyl phthalate 131-11-3 1.00E+06 13.2 nd 
iAcenaphthylene 208-96-8 N/A 13.2 nd ~,6-Din ti rotouene 606-20-2 2000 13.2 nd 
~-nitroaniline 99-09-2 6100 32.9 nd 
iAcenaphthene 83-32-9 N/ A 13.2 nd 
~,4-dinitrophenol 51-28-5 4100 19.7 nd 
14-nitrophenol 100-02-7 1.00E+05 32.9 nd 
Dibenzofuran 132-64-9 N/A 32.9 nd 
~A-dinitrotoluene 121-14-2 4100 19.7 nd 
Diethylphthalate 84-66-2 1.00E+06 19.7 nd 
4chlorophyl phenyl ether 7005-72-3 N/A 13.2 nd 
Fluorene 86-73-7 82000 13.2 nd 
4-nitroaruline 100-01-6 6100 39.2 nd 
4,6-dintiro-o-cresol 534-52-1 N/A 19.7 nd 
N-ninitrososdiphenylamine 86-30-6 1200 13.2 nd 



Table 1 
Oosure Performance Parameters and RBC Standards 

Compound List, SVOC 8270 
(concentrations in mglkg) 

Parameter CAS Region Ill HTL HTL 
Number RBC RL Result 4-bromphenyl phenyl ether 101-55-3 1.00E+05 13.2 nd Hexachlorobenzene 118-74-1 3.6 32.9 nd 

Pentachlorophenol 87-86-5 48 19.7 nd 
Phenanthrene 85-01-8 N/A 13.2 nd 
Anthracene 120-12-7 6.00E +05 13.2 nd 
Carbazole 86-74-8 N/A 32.9 nd 
Di-n-butyl phthalate 84-74-2 2.00E+05 132 nd 
Fluoranthene 206-44-0 82000 132 nd 
Pyrene 129-0-0 6100 13.2 nd 
Butyl benzyl phthalate 85-68-7 4.00E+05 13.2 nd 
3,3'-dichlorobenzidine 91-94-1 13 132 nd 
Benzo(a)anthracene 56-55-5 7.8 132 nd 
Chrysene 218-01-9 780 13.2 nd 
Bis (2-ethylhexyl) phthalate 117-81-7 N/A 13 .2 nd 
Di-n-octyl phthalate 117-84-0 41000 13.2 nd 
Benzo(b)fluoranthene 205-99-2 7.8 13.2 nd 
Benzo(k) fl uoranthene 207~9 78 13.2 nd 
Benzo(a) pyTene 50-32-8 0.78 13.2 nd 
Ineno(1,2,3-<:d) pyrene 193-39-5 7.8 13.2 nd 
Di benzo(a, h)an t hracene 53-70-3 0.78 13.2 nd 
Benzo(gru)perylene 191-24-2 N/A 13.2 nd 



Table 1 
Oosure Performance Parameters and RBC Standards 

TAL Metals, 6010A 
(concentrations in mglkg) 

PARAMETER CAS REGION III HTL HTL 
NUMBER RBC RL RESULT 

Aluminum 7429-90-5 N/A 0.011 nd 
Antimony 74.40-36-0 820 0.001 nd 
Arsenic 7440-38-2 610 0.01 nd 
Barium 74.40-39-3 100000 0.001 nd 
Beryllium 7440-41-7 l.3 0.001 nd 
~dmium 744043-9 1000 0.001 nd 
Calcium 7440-70-2 N/A 0.011 789 
Chromium 74.40-47-3 N/A 0.001 nd 
Cobalt 7440-48-4 100000 0.001 nd 
~pper 74.40-50-8 82000 0.007 nd 
Iron 7439-89-6 600000 0.001 2.63 
Lead 7439-92-1 N / A 0.005 nd 
!Magnesium 7439-95-4 N/A 0.003 25.3 
~anganese 7439-96-5 47000 0.001 1.25 
IMercurv 7439-97-6 610 0.002 nd 
~fickel 74.40-02-0 41000 0.001 0.837 
Potassium 7440-09-7 N/A 0.006 18.7 
Selemum 7782-49-2 10000 0.013 nd 
Silver 7440-22-4 10000 0.001 nd 
Sodium 7440-23-5 N / A 0.061 nd 
jrhaUium 7440-28-0 NoRBC 0.023 nd 
IVanadiu:n 7440-62-2 14000 0.001 0.059 
Zinc 7440-66-6 600000 0.009 0.205 



Table 1 
Closure Performance Parameters and RBC Standards 

Compound List pest/PCB 
8081 concentrations in mglkg .. 

PARAMETER CAS REGION ill mL HIL 
NUMBER RBC RL RESULT 

Alpha-BHC 319-84.-6 0.91 19.7 nd 
Beta-BHC 319-85-7 3.2 19.7 nd 
Delta-BHC 319-86-8 N/ A 19.7 nd 
Gamma-BHC (Lindane) 58-89-9 4.4 19.7 nd 
Heptachlor 76-44-8 1.3 19.7 nd 
Aldrin 309..00-2 0.34 19.7 nd 
Heptachlor epoxide 1024-57-3 0.63 19.7 nd 
Alpha-Endosulfan 959-98-8 N/ A 39.5 nd 
Dieldrin 60-57-1 0.36 395 nd 
4,4-DDE 72-55-9 17 395 nd 
Endrin 72-20-8 610 39.5 nd 
Beta-Endosulfan 33212.00-9 N/ A 395 nd 
4,4-DDT 50-29-3 17 13.2 nd 
Methoxychlor 72-43-5 1 ()()()() 13.2 nd 
Endrin Ketone 53494-70-5 N/ A 13.2 nd 
Endrin aldehyde 7421-93-4 N I A 13.2 nd 
Alpha-Chlordane 5103-71-9 N/ A 32.9 nd 
Gamma-Chlordane 5103-74-2 N/A 32.9 nd 
Toxaphene 8001-35-2 5.2 32.9 nd 
[PCB-1016 12674-11-2 N/ A 329 nd 
PCB-1221 11104-28-2 N/ A 32.9 nd 
PCB-1232 11141-16-5 N/A 32.9 nd 
PCB-1242 53469-21-9 N/ A 32.9 nd 
'PCB-1248 12672-29-6 N/ A 32.9 nd 
PCB-1254 11097-69-1 N/A 32.9 nd 
lpcB-1260 11096-82-5 N/ A 32.9 nd 



5.0 BASELINE SAMPLE AND TREATABILITY STUDY 

A baseline sample and treatability sample were obtained from Waste Unit 9 in order to evaluate the effectiveness of the proposed CFS process. The samples were collected from a composite sample obtained from six separate test pit excavations at varying depths within Unit 9. The samples were composited such that a "worst case" sample (i.e. highest concentrations) would be obtained for the treatability study. The composite sample was split into two 5-gallon containers; one was sent to OHM's treatability laboratory in Findlay, Ohio and the second container was sent to High Technology Laboratory, Inc. (HTL) in San Juan, Puerto Rico for baseline sampling. Each sample was analyzed for the following constituents: 

Total Constituent Analysis (TCA) 
Volatile Organics 
Semi-volatile Organics 
Pesticides/PCBs 
Priority Pollutant Metals 

SW-846 Method 8240/60 
SW -846 Method 8270 B 
SW-846 Method 8081 
SW-846 Method 6010 A, 7471 

Toxicity Characteristic Leaching Procedure (TCLP) 
Extraction Method SW-846 Method 1311 
Volatile Organics SW-846 Method 8240/60 
Semi-volatile Organics SW-846 Method 8270 B 
Pestiddes/ PCBs SW-846 Method 8081 
Toxicity Characteristic Constituents SW-846 Method 6010 A 

Results of the baseline sample analysis and a sununary of the treatability study are presented in the paragraphs below. 

5.1 BASELINE SAMPLE 

The baseline sample was submitted to HTL in San Juan, Puerto Rico and analyzed for the constituents outlined above. Analytical results indicate that volatile organic constituents were not detected in excess of the RBC values. The following semi-volatile organics constituents had detection limits in excess of the RBC values; however, these constituents were not detected in concentrations above the detection limits. 

Bis(2-chloroethyl)ether 
f1exachlorobenzene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Dibenzo(a,h)anthracene 

Proteco 

N-Nitrosodi-n-propylamine 
3,3-Dichlorobenzene 
Benzo(b)flouranthene 
Indeno(l ,2,3 ,-cd) pyrene 
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Analytical results for the remaining semi-volatile constituents indicate that concentrations 
in excess of the RBCs were not detected. 

Analytical results for pestiddes and PCBs indicate that Heptachlor, Aldrin, Heptachlor 
epoxide, Dieldrin, 4,4-DDE, Endrin, 4,4-DDT, Chlordane, and Toxaphene each had 
detection limits greater than the RBC and/ or the Toxicity Characteristic values. As with 
the semi-volatile organics, these constituents were not detected in concentrations above the 
detection limits. Analytical results for the remaining pesticides constituents and PCBs 
indicate that concentrations in excess of the RBCs as corrective action goals were not 
detected. 

For the RCRA toxicity characteristic constituents (metals), analytical results indicate that 
concentrations in excess of Toxicity Characteristic values were not detected. A complete 
summary and report of the analytical data for the baseline sample analysis is provided in 
Appendix B. 

5.2 TREATABILITY STUDY 

A sample for the treatability study was prepared at OHM's laboratory in Findlay, Ohio. 
Upon receipt in the treatability laboratory, the waste sample was mixed with Portland 
Cement and cement kiln dust at reagent to waste ratios of 0.05 and 0.10 (total of four test 
samples). The treatability samples were allowed to cure for seven days prior to being 
subjected to unconfined compressive strength (UCS) testing and analytical testing. Results 
of the UCS tests are presented in Table 2 below: 

u nf" d c nco me 
Table 2 

Str ompress1ve hT R en gt est esu ts 
Treatability Sample Portland Cement Cement Kiln Dust 

No. Mix Ratio Mix Ratio 
1 0.05 NA 
2 0. 1 NA 
3 NA 0.05 
4 NA 0.1 

I 
ucs 
(psi) 

66.7 

68.8 

72.2 

104 

Assuming that the soil used in the RCRA cap and the treated waste tcompacted to 90 
percent standard proctor maximum dry density) have a unit weight of 100 pounds per 
cubic feet, and 26 feet of overburden (22 feet treated waste and 4 feet RCRA cap), the 
overburden pressure at the base of the waste cell is calculated to be approximately 18 psi. 
Laboratory results of the treatability samples indicate that the lowest result fo r the UCS 
test is 66.7 p si which is much greater than the overburden pressure of 18 psi. Thus, the 
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design mix ratios using either Portland cement or cement kiln dust prepared in the 
treatability study will provide suffi.dent bearing capadty to withstand the overburden 
pressures of the treated waste and RCRA cap. 

Subsequent to curing and UCS tests, treatability Sample No.1 (0.05- Portland Cement to 
waste ratio) was submitted to OHM's analytical laboratory in Findlay, Ohio for analysis of 
the constituents previously outlined in this section. 

Analytical results for volatile organics reported concentrations of Acrylonitrile (<30.3 
mg/kg) and Vinyl Chloride (<12.2 mg/kg) which exceed the RBC values of 11.0 mg/kg and 
3.0 mg/kg, respectively. Since the concentrations for these two constituents were reported 
as being within the detection limits, the laboratory was requested to re-evaluate these 
constituents to determine the concentrations of the reportable limits detected. The original 
results reported were based on a quantitation limit which were multiplied by a dilution 
factor that was applied to the sample due to matrix interferences and/ or high target 
analyte concentrations. 

A PQL is defined by the SW-846 as "the lowest concentration that can be reliably achieved 
within specified limits of precision and accuracy during routine laboratory operating 
conditions." The PQL is generally five to ten times the Method Detection Limit (MDL) and 
is provided in the methods as guidance and may not always be achievable. An MDL is 
defined in SW-846 as "the minimum concentration of a substance that can be measured and 
reported with 99% confidence that the analyte concentration is greater than zero and is 
determined from analysis of a sample in a given matrix type containing the analyte." The 
MDL is a statistically generated number based on seven replicates which contain the 
analyte(s) of interest at a level that is three to five times the estimated MDL. 

A PQL for Acrylonitrile and Vinyl Chloride was determined based on the MDLs generated 
by the laboratory multiplied by the dilution factor that was applied to the sample. The 
PQL for these two constituents were calculated to be <3.2 mg/kg for Acrylonitrile and <1.7 
mg/kg for Vinyl Chloride which are below the RBC values. Concentrations in excess of the 
RBCs were not identified in the other volatile organic constituents. 

Analytical results for semi-volatile organics reported six constituents with detection limits 
exceeding the RBCs. These constituents were re-evaluated in the same manner as the 
volatile organic constituents detailed above. The six semi-volatile constituents, RBC values, 
original analytical result, and the calculated PQL are presented in Table 3 below. 
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Table 3- Estimated Detection Limits for Semi-volatile Cons tituents 
Parameter RBC Original Reported Results PQL 

(mg/ kg) (mg/ kg) (mg/ kg) 
Benzidine 0.025 <4.0 <1.1 

Benzo(a)pyrene 0.78 <4.0 <1.1 
Benzo(a)pyrene 0.78 <4.0 <1.0 

Hexachlorobenzene 3.6 <4 .0 <0.50 
N-Nitrosodiethylamine 0.038 <4.0 <0.40 

N-Ni trosodi-n-propvlamine 0.82 <4.0 <0.60 

Analytical results indicate the PQLs for Hexachlorobenzene and N-Nitrosodi-n­
propylamine are below the RBCs. Results for Benzidine, Benzo(a)pyrene, Benzo(a)pyrene, 
and N-Nitrosodiethylamine are inconclusive since the PQLs could be less than the RBCs. Concentrations in excess of the RBCs were not identified in the other semi-volatile organic 
constituents. 

For pesticides, PCBs, and the tox:idty characteristics constituents (metals), analytical 
results indicate that concentrations in excess of the RBCs and Toxicity Characteristic values were not detected. A complete summary including analytical data and results of the 
treatability study are provided in a report in Appendix C. 

Results oi the baseline sample analysis and the treatability study indicate that stabilization (CFS) of the waste from units 4,7, and 9 will effectively immobilize the contaminants of concern. Analytical results of the treatability study did not indicate concentrations of 
volatile or semi-volatile organics, pestiddes, or metals in excess of the proposed corrective action goals. Furthermore, placement of the treated waste into a geosynthetic liner waste 
cell and subsequently covering the cell with a RCRA cap will isolate the waste from the 
surrounding environment. 
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6.0 REMEDIAL DESIGN 

Remedial activities that will be performed on Waste Units 4, 7, and 9 are as follows: 

• Excavation of waste and contaminated soil from the three separate waste units 

• Treatment of the excavated waste using a CFS treatment process 

• Construction of a soil and geosynthetic lined waste cell for the permanent storage of 
the treated materials 

• Construction of composite RCRA cap over the CAMU cell upon placement of all 
treated waste 

These activities will be performed in accordance with CAMU regulations and will provide a 
very secure remedial option that is protective of human health and the environment. The 
following sections describe the treatment of the waste and design of the waste cell. 

6.1 CFS PROCESS DESCRIPTION AND OPERATION 

Excavated waste will be processed through a CFS treatment unit using a multi-step process 
which will include stockpiling, screening, reagent additions, and mixing of the waste 
material and sampling and analysis. A general process flow diagram for the treatment 
process is p rovided as Figure 3. 

All activities associated with the CFS opera tions (i.e. pre-treated and post-treated 
soU/waste stockpiles, CFS treatment unit, decontamination pad, etc.) will be conducted 
within the limits of the designated CAMU. A site layout showing the proposed location for 
the CFS treatment system, stockpiles and decontamination area is provided as Figure 4. 

Excavated waste from Units 4, 7, and 9 will be stockpiled in a temporary containment area 
prior to processing through the CFS trea tment unit. The temporary containment area will be 
synthetically lined and covered with plastic sheeting and encompassed with a 2-foot high 
berm. Construction of the temporary containment area(s) will comply with all of the 
applicable and relevant sections of 40 CFR, Part 264, Subpart L, for on-site, temporary 
remedial activities. 

Prior to processing through the treatment unit. the stockpiled waste/ soil will be screened 
using a vibrating screen or grizzly and processed to reduce the particle size of the wastes 
prior to entering the treatment unit. The screening step will eliminate oversize debris which 
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is not suitable for the CFS mixing system. Typically less than 3-inch material will be 
separated The waste will then be processed through the treatment unit where the fixation 
reagent (i.e. Portland Cement, cement kiln dust) and water will be added. The proposed 
system is a portable SMI batch concrete mixing plant. The system will be capable of 
hatching an estimated 45 cubic yards of material per hour. The system is complete with a 
mixing chamber, auger type reagent feed bin, and water tank. This CFS unit will provide 
homogenous mixing of the soil/ waste with the reagent and water for optimal treatment 
efficiency. Further detail will be provided subsequently in the Remedial Action Work Plan 
to be developed. The treated matrix will be subsequently placed in temporary containment 
areas to await analytical results. 

The temporary containment areas shall be constructed as described in the paragraph 
above. The treated waste will be stockpiled into separate daily batches and labeled with 
the batch number and date that the waste was treated. During this temporary s taging, 
samples will be obtained from the treated waste for TCLP analytical testing as detailed in 
the Sampling and Analysis Plan and in Section 6.2 that follows. Based on results of the 
analytical data, the treated material will either be placed in the lined CAMU cell or 
reprocessed through the treatment fadlity until treatment standards are achieved. 
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6.2 CONFIRMATORY SAMPLIN G AND ANALYSIS 

Confirmatory samples will be obtained from each waste unit and the treated waste stream 
in accordance with attached Sampling and Analysis Plan. This discussion is presented as 
an overview of the sampling and analysis activities for confirming the limits of excavation 
and determining successful treatment. 

6.2.1 Waste Unit Excavations 
Each Waste Unit (4,7, and 9) will be sampled when the limits of contamination, as defined 
herein, are achieved. Each side wall and base of the excavation will be subdivided into 
quadrants, where a grab sample from each quadrant shall be obtained. One soil sample, a 
composite of the grab samples, obtained from each wall and base of the excavation, will be 
submitted for laboratory analysis for the following: 

Total Constituent Analysis (TCA) 
Volatile Organics 
Semi-volatile Organics 
Pesticides/PCBs 
Priority Pollutant Metals 

SW-846 Method 8240/60 
SW-846 Method 8270B 
SW -846 Method 8081 

SW-846 Method 6010A, 7471 

Side walls and / or the base of excavations that exceed SO feet in length and up to 100 feet 
will be divided equally and treated as two separate walls/base for composite sampling. 
Likewise, walls and / or the base of excavations that exceed 100 feet up to 150 feet \Vill be 
divided equally into three separate walls/base and so forth (i.e., 150 to 200 feet would be 
equally divided into four segments). 

Confirmation analytical results will be compared to the proposed corrective action goals 
presented in Section 4.0. Should the specified constituents exceed the corrective action 
goals, then excavation of the waste unit shall continue with subsequent analytical testing 
until the corrective action goals are achieved. 

6.2.2 Treated Waste 
The treated material will be temporarily stockpiled prior to placement of the treated soil 
within the CAMU. Samples will be obtained to verify conformance with the corrective 
action goals. One sample for every 500 cubic yards of treated waste or the amount of waste 
treated daily, whichever is less, shall be obtained and submitted for laboratory analysis for 
the following parameters and methods: 
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Toxicity Characteristic Leaching Procedure (TCLP) 
Extraction Method. 
Pesticides/PCBs 
RCRA Metals 
Volatile Organics 
Semi-Volatile Organics 

SW-846 Method 1311 
SW-846 Method 8081 
SW-846 Method 6010A 
SW-846 Method 8240/60 
SW -846 Method 8270B 

Analytical results will be compared to the proposed TCLP-based corrective action goals 
presented in Section 4.0. Treated waste meeting the proposed corrective action goals will 
be placed in the lined waste cell. Treated waste that fails to meet the corrective action 
goals will be reprocessed through the treatment facility. 

6.3 CONTAINMENT AND CAPPING OF TREATED WASTE 

Once the excavated waste has been treated and tested as described, it will be deposited 
into a lined waste cell and subsequently covered with a RCRA cap. The components that 
will comprise the waste cell, listed from the bottom to the top of the RCRA cap, are as 
follows: 

• Low Permeability Soil Layer - 2 feet thick (Optional) 
• HDPE Geomembrane - 60 mil thick 
• Sand - 1 foot thick 
• Treated Waste 
• General Fill - Up to 1 foot thick 
• Low Permeability Soil Layer- 2 feet thick 
• HOPE Geomembrane - 40 mil thick 
• Non-woven Geotextile- 16 ounce per square yard 
• General Fill - 1.5 feet thick 
• Surface Armor- 0.5 feet thick 

The lined waste cell will contain the treated waste so that leaching to the groundwater and 
migration by wind or erosion will be minimized. Capping the waste cell will isolate the 
waste from human contact and prevent surface water runoff from infiltrating the cap and 
into the waste. The following paragraphs discuss various aspects of the waste cell such as 
volume required for storage, the excavation and grading of the waste cell, and the lining 
system for the bottom and top of the waste cell. 

6.3.1 Design Volume of Waste Cell 
The volume of waste to be removed from Waste Units 4, 7, and 9 is estimated to be 40,000 
cubic feet, 71,500 cubic feet, and 143,000 cubic feet, respectively, for a total waste volume 
before treatment of 254,000 cubic feet. The treatability study indicated that an increase of 
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15 percent by volume could result from the specified reagent mix design. This increases the 
required air space volume of the waste cell to approximately 293,000 cubic feet. 

In addition to the air space volume required there are two soil layers that will be considered 
in the construction of the waste cell. These units are a 1-foot thick layer of sand on the 
bottom of the waste cell and a one foo t thick layer of clean soil that will cover the treated 
waste. The approximate volume of the sand layer is 13,000 cubic feet and the approximate 
volume of the clean cover soil layer is 34,000 cubic feet; thus, the estimated minimum total 
design volume for the waste cell between the geomembrane liner and the surface of the sub­
base grade (in the CPP) is 340,000 cubic feet. 

6.3.2 Excavation and Grading of Waste Cell 
The CAMU cell will be constructed in the area currently occupied by Waste Unit 9. The 
excavation for Waste Unit 9 will be sampled and analyzed per the SAP to ensure that all 
waste is removed to achieve the corrective action goals. Once analytical results indi.cate 
that the appropriate amount of waste from Unit 9 has been removed, the bottom surface of 
Unit 9 will be graded to conform to the grades for the base of the waste cell as shown on 
Figures 5 or 6. The volume of the CAMU cell between the geomembrane liner and the 
surface of the sub-base grade, based on these grading plans, is approximately 404,500 cubic 
feet, which exceeds the required minimal volume of 340,000 cubic feet. Volume calculations 
for the waste cell are presen ted in Appendix D. 

Because of the expected uneven excavation surface to be created during waste removal, it 
may be necessary to perform additional excavation in some areas and place low 
permeability soil in other areas. All soil placed to raise the grades to the surface of the low 
permeability soil layer (base of waste cell) will also meet the same standards and 
specifications for the placement of the low permeability soil layer for the RCRA cap. 
Specifications for the low permeability soil layer in the RCRA cap are provided in the CPP. 

Geotechnical test results of soils from the site indicate that in-situ soils exhibit a natural 
hydraulic conductivity less than 1 x lQ-7 centimeters per second; thus, it may be possible to 
omit the construction of the low permeability soil layer. Soil samples shall be collected for 
laboratory analysis of the hydraulic conductivity from the surface that will compose the 
low permeability soil layer adjacent to the geomembrane liner. Should the laboratory results 
indicate that the in-situ soil can achieve the hydraulic conductivity requirements then the 
low permeability soil layer will not be required to be compacted in place. U the results 
indicate that adequate hydraulic conductivity is not exhibited in the natural soil, then the 
area shall be graded to allow the placement of a 2-feet thick low permeability soil layer. 
Grading plans have been developed fo r both waste cell scenarios that require and omit the 
construction of the low permeability soil layer and are provided as Figures 5 and 6. Results 
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of the hydraulic conductivity tests shall be presented to the USEP A for final affirmation on 
whether the low permeability soil layer shall be constructed or not. 

6.3.3 Waste Cell Construction 
Once the floor of the waste cell is graded to the required grades and elevations, the soil liner 
(if required) and geosynthetic liner will be installed. With the liner in place, the drainage 
layer will be installed followed by disposition of the treated waste into the cell and 
subsequently covered with soil to the grades shown on Figure 7. These final grades for the 
CAMU correspond to the sub-base grades for the RCRA cap provided in the CPP. Details 
for construction of the waste cell liner and drainage layer are as follows. 

6.3.3.1 Waste Cell Liner and Drainage Layer 
The bottom of the waste cell •vill consist of three components: low permeability soil layer, 
geomembrane liner, and a sand drainage layer. The waste cell low permeability soil layer 
shall be a 2 feet thick layer of material that will have an in-situ hydraulic conductivity of 1 x 
1(}7 cm/s (minimum). The proposed grades for the base of the waste cell are depicted in 
Figures 5 and 6 and consist of 2:1 slopes starting at elevations varying from 308 feet msl to 
319 feet msl and terminate at the floor of the waste cell at 298 feet msl to 296 feet msl. The 
waste cell floor slopes at approximately 2 percent toward a sump in the middle of the cell. 

A 60 mil HDPE geomembrane liner will be placed on top of the low permeability soil layer. 
This geomembrane will cover the entire surface of the low permeability soil layer and 
include the cell leachate sump area. To resist the forces of pulling the geomembrane into the 
waste cell during waste filling, the geomembrane will be terminated in an anchor trench at 
the crest of the slope around the entire perimeter of the waste cell. Details for the anchor 
trench are shown on Figure 8. 

On top of the geomembrane and across the floor of the waste cell, a 1-foot thick layer of 
sand having a hydraulic conductivity of no less than 1 x JQ-3 cm/s will be placed. The 
sand layer serves two purposes: to protect the geomembrane when filling the waste cell, 
and to provide a high permeability layer for draining to the sump any liquids that might 
enter the waste cell. Sand will cover only the floor of the waste cell (sloped at 2 percent) 
and will fill the sump. Sand will not be placed on the 2:1 side slopes of the waste unit. 
Care will be taken to ensure that debris , if encountered, or other materials that can damage 
the geomembrane are prohibited from being placed along the 2:1 slopes on top of the 
geomembrane during waste filling operations. 

The sump located in the center of the waste cell will collect any liquid that may enter the 
cell. Previous leachate calculations that were performed on the waste units at the facility 
by using the Hydraulic Efficiency and Landfill Performance (HELP) computer program. 
HELP model results indicated that the leachate generation in the waste cell should be 
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minimal (HELP model calculations are provided in the Design Report of the CPP). This is 
due in part to the high evapo-transpiration rate, the dry climate, th~ steep slopes in the 
area, and the low permeability of the soil. Also, the location of the water table below the 
bottom of the waste unit and the short time that the excavation shall be open to the 
atmosphere during filling, factor into the small amount of leachate generation expected. 
Even though mi.nirnal leachate generation is expected, the waste cell has been designed to 
transport a flow of liquid to the sump. 

The sump as shown on the Figure 8 is rectangular in shape with dimensions of 35 feet by 
15 feet at the top and 27 fee t by 7 feet at the bottom. The side slopes of the sump walls are 
2:1. A 1-foot fD HDPE pipe sump riser pipe shall be laid along the side slope and 
terminate in the bottom of the sump at approximately 296 feet msl. The sump riser pipe 
will extend up the waste cell side slope and will be anchored at the surface at an elevation 
of approximately 312 feet msl. When construction of the RCRA cap is complete, a 10 feet 
by 10 feet concrete pad and a lockable steel pipe will be installed around the sump riser for 
additional protection. Details for the sump are shown on Figure 8. The level of leachate in 
the sump will be monitored through the sump riser pipe to determine when evacuation of 
the sump is necessary. 

All aspects for construction of the waste cell liner, including but not limited to grading 
requirements, compaction requirements, suitable fill material, geomembrane material, etc., 
shall be in accordance with the construction drawings, construction specifications, and the 
construction quality assurance plan provided in the CPP. 

6.3.3.2 Placement of Treated Waste into Waste Cell 
When construction of the liner system and drainage layer is complete, the treated waste 
will be placed in the waste cell. Treated waste placed in the cell will be compacted to 90 
percent of the Standard Proctor maximum dry density. The molding moisture content of 
the waste shall be within± 3 percent of the optimum moisture content. The addition of 
water to achieve the molding content shall be minimized in the waste cell to prevent 
introducing water to the leachate collection system. To protect the geomembrane, select 
waste which has been identified n ot to contain any material or substance that will damage 
the geomembrane shall be placed along the side slopes of waste cell and on top of the 
geomembrane. When filling, lifts of treated waste shall be placed horizontally across the 
entire waste unit to prevent unbalanced forces which could either tear the geomembrane or 
pull it from the anchor trench. Loading equipment will not be allowed to push waste up the 
side slopes more than 4 feet. 

An entrance ramp into the waste cell shall be constructed of treated waste and geogrid in 
the southern comer of the waste cell (this location has the lowest vertical drop of 
approximately 12 feet). The geogrid has been included to help carry the load of the waste 
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on the slope and prevent damage to the geomembrane. A layer of geogrid approximately 40 
feet wide shall be placed in the corner of the waste cell running from the top of the cell 
down the intersection of the two sideslopes to the bottom of the cell. The geogrid shall lie 
directly on the geomembrane and will be anchored at the top of the waste cell. Once the 
geogrid is placed and anchored, clean soil will be placed over the geogrid at the crest of the 
waste cell with the remainder of the geogrid covered with treated waste. Treated waste 
shall be gradually and evenly pushed over the geogrid with a light weight, low pressure 
bulldozer until the bottom of the waste cell is reached. When the entrance ramp is 
complete, heavy equipment (i.e. dump trucks, scrapers) will be allowed to fill the remainder 
of the excavation with the treated waste to the proposed grades shown on Figure 7 and as 
specified herein. 

6.3.4 RCR.A Cap 
Once the treated waste has been placed in the waste cell a RCRA cap will be constructed 
over the entire waste cell. A detailed discussion of the cap design can be found in the CPP. 
A 1-foot thick layer of compacted clean general fill will be placed over the treated waste. 
Final grades of the 1-foot soil layer (final grade for waste cell) will correspond to the sub­
base grades in the Construction Drawings of the CPP. This soil layer will serve as a 
working base for placement of the 2-feet thick low permeability soil layer for the cap. The 
low permeability soil layer will be compacted to achieve a hydraulic conductivity of 1 x 1(}7 
cm/s (minimum). A 40-mil HOPE geomembrane will be placed over the low permeability 
soil layer and across the entire waste unit. The geomembrane liner will be terminated in a 
shallow anchor trench around the edge of the waste unit. 

Above the geomembrane will be a 16-ounce per square yard non-woven geotextile that will 
serve as a drainage layer and protection for the geomembrane during the placement of 
overlying soil. The non-woven geotextile will be anchored at the perimeter of the waste unit 
into a granular layer that "vill discharge any water draining to the edge of the waste unit. 

Above the drainage layer will be an 18-inch thick layer of general fill that will provide 
additional isolation of the waste and protect the geosynthetic liner system. As a final 
protective layer a 6-inch layer of surface armor consisting of riprap approximately 6 inches 
in diameter will cover the waste units. 

Details of the RCRA cap including construction drawings, construction specifications, 
construction quality assurance plan, closure/post closure plan, and the design report are 
provided in the CPP submitted to the USEPA in November 1995 and amended in this 
submittal. 
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Customer: 
Address: 

Telephone: 

Attention: 

Proteco 
P.O. Box 850 
Peiiuelas, P.R 00624-0850 
836-2058 

Mr. Rene Rodriguez 

Dear Mr. Rodriguez: 

Report No. 95-1727 
December 14, 1995 

Enclosed please find the repon for the analyses you requested. A brief description of the 
procedures followed by the various analytical divisions of High Technology Laboratory 
(liTL) are found on the following page. The results for these analyses are reponed in the 
"Result Table". 

The quality control data and other supporting documentation penaining to these analyses, are 
kept on file at the laboratory for a period of three (3) years. These records will be made 
available to you upon your request 

The results reported herein were obtained according to the analytical procedures described 
in our Laboratory SOP's and/or standard methods approved by regulatory agencies. At IITL, 
our laboratory and administrative procedures are supervised by qualified personnel and are 
performed following the guidelines of our Quality Assurance Manual. 

Quality Assurance Certification by: 

~ 3856 58 

HIGH TECHNOWGY LABORATORY, INC. 
P.O. Box 366950, San Juan. PR 0093~950 
Tel. (809) 793-7288 ; Fax 792-9280 

/:CRObeft(; Ramirez, Ph.D. 
Quality Assurance Director 

Federico Asmar 
Quality Control Manager 
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Summary of Analytical Procedures 

Target Compound List (TCL) 

TO... parameters are one hundred and twenty five (125) organic compounds which are 
classified as follows: thiny three (33) are Volatile Organic Compounds (VOC). sixty four 
(64) are Semivolarile Organic Compounds (SVOC, these include Base/Neutral/Acids 
extractables parameters), twenty one (21) are Pesticides and seven (7) are Polychlorinated 
Biphenyls (PCB • s). 

All parameters are analyzed by Gas Chromatography/Mass Spectrometry (GC/MS). 
Identification of each parameter is done by comparison of the retention time and mass spectra 
of the parameter against a calibration standard analyzed within 12 hours. This calibration 
standard is injected after passing the tuning and perfonnance check required by the method. 
Mter positive identification, quantitation of the parameters is perfonned by Internal Standard 
Calibration technique as described in the specific method. 

The specific methodology used on each type of compound is as follows: 

Volatile Organic Com pounds (VOC): Sample preparation prior to analysis is performed 
by EPA method SW-846-5030 (Purge & Trap). In the case of samples with high content of 
VOC or VOC interferences, an extraction of 4 grams of the sample with 10 mL of methanol 
is performed. A measured amount of the methanol extract is then added to reagent water and 
inject into the Purge & Trap system prior to analysis by method SW-846-8260 (GC/MS using 
capillary column). 

Semivolatile Or ganic Compounds (SVOC), Pesticides and PCB's: Sample preparation 
prior to analysis is performed base on sample matrix: a) Method SW-846-3510 (liquid-liquid 
extraction) for aqueous samples, b) Method SW-846-3550 (Ultrasonic extraction) for solid 
samples. c) Method SW-846-3580 (waste dilution) for liquid (non-aqueous) samples and 
d) sludge samples are filtrated to separate the liquid and solid phases, each phase is treated 
by the applicable method as described above and the results combined mathematically. 
After preparation, an organic extract is obtained and analyzed by direct injection in the 
GC/MS using method SW-846-8270 (GC/MS using capillary column) 

PCB's: For these parameters a mass selected screening is performed (as described within 
EPA Method SW-846-8270) for the masses characteristic of each PCB. If the screening is 
negative, no further analysis is requested by the method. 

HIGH TECHNOWGY LABORATORY, INC. 
P.O. Box 366950, San Juan, PR 00936-6950 
Tel. (809) 793-7288 ; Fax 792-9280 

Repon No. 95-1727 
Page 2 



[ 

Summary of analytical procedures 
(Cont.) 

Reporting Limits (RL) 

RL are the minimum concentration of a substance that will be reponed with 99% confidence 
that the analyte concentration is greater than zero and is determined from analysis of 
standards containing the analyte, these are greater or equal to the MDL's (Method Detection 
Limits) as defined in chapter one (1) of the SW-846 methods. The RL's for each analyre are 
presented in the result tables, these RL' s are not corrected for the dilution or concentration 
factors and will be referred as ~· The actual RL's for each sample are corrected by the 
concentration or the dilution factors that came from the sample preparation procedures and 
will be referred as RLs. The following are the corrections that should be applied to each kind 
of parameters: 

VOC: after sample preparation, dilution factors (DFvoc) for the samples for VOC analyses 
are calculated, these factors are found in the Result Tables. The RL for each analyte in the 
sample (RL,) will be the respective RL in the table CRLw) multiply by the dilution factor for 
that sample: 

RL, = RLy X DFvoc 

SVOC: after sample preparation, concentration factors (CFsvoc) for the samples for SVOC 
analyses are calculated, these factors are found in the Result Tables. The RL for each analyte 
in the sample (RLs) will be the respective RL in the table ~ multiply by the 
concentration factor and divided by 1000: 

RLs = Rl...y x 1000 x CFsvoc 

HIGH TECHNOWGY LABORATORY, INC. 
P.O. Box 366950, San Juan, PR 00936-{5950 
Tel. (809) 793-7288 ; Fax 792·9280 

Repon No. 95-1727 
Page 3 



Volatile Organics Analysis Report 
for 

Target Compound List (TCL) 

Sample ID: 
Sample Matrix: 
Sam ple wt/vol: 
Dilution Factor : 
Level (low/med): 
Prep. method: 
Analysis Method: 

Parameter 

Chloromethane 

Bromomethane 

Vinyl chloride 

Chloroethane 

Methylene chloride 

Acetone 

Carbon Disulfide 

1,1-Dichloroethene 

1.1-Dichloroethane 

Soil Sample 
Soil 
0.582 g 
10 
Low 
sw -846-5030 
SW-846-8260 

CAS 
Number 

74-87-3 

74-83-9 

75-01-4 

75-00-3 

75-09-2 

67-64-1 

75-15-0 

75-35-4 

75-34-3 

1.2-Dichloroethene (toW) 540-59-0 

Chloroform 67-66-3 

1.2-Dichloroedlane 107-06-2 

2-But.anone 78-93-3 

1,1,1-Trichloroethane 71-55-6 

Carbon TelraChloride 56-23-5 

Bromodichlorometbane 75-27-4 

1.2-D ichloropropane 78-87-5 

cis-1,3-Dichloropropene 10061-01-5 

Date Sampled: 
Sampled by: 
Date Received: 
Date Analyzed: 
QC-Batch: 

EPA Method RL 
of Analysd (ppm) 

sw -846-8260 0.020 

sw -846-8260 0.040 

sw -846-8260 0.050 

sw -846-8260 0.020 

SW -846-8260 0.080 

sw -846-8260 0.100 

sw -846-8260 0.100 

sw -846-8260 0.040 

SW-846-8260 0.020 

SW -846-8260 0.100 

sw -846-8260 0.100 

SW -846-8260 0.030 

sw -846-8260 0.100 

sw -846-8260 0.010 

sw -846-8260 0.030 

sw -846-8260 0.030 

sw~~tit'!.: z.~,-~ ~~010 
#/~6-8260 \t~ 
~ -Q FEDERI:;O ASMAR 0 

;sJ'A - ~ 

HTL Sample 

11 95-1727-01 11 

November 17, 1995 
Client 
November 17, 1995 
December 1st, 1995 
95-145 

Amount 
(ppm) 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

<0.10 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

~~ ~ HIGH TECHNOWGY LABORATORY, INC.-;:~, J~ 
P.O. Box 366950, San Juan, PR 00936-6950 <'~ ~~ Report No. 95-1727 
Tel. (809) 793-7288 ; Fax 792-9280 ~!CO l.J~~~\~ Page 4 
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Volatile Organics Analysis Report 
for 

Target Compound List (TCL) 

Sample ID: Soil Sample 

CAS EPA Method 
Parameter Number or Analysis 

T richloroelbene 79-01-6 SW -846-8260 

Oibromochloromet.hane 124-48-1 sw -846-8260 

1,1,2-Trichloroet.hane 79-00-5 sw -846-8260 

Benzene 71-43-2 sw -846-8260 

trans-1.3-Dichloropropene 10061-02-6 sw -846-8260 

Bromoform 75-25-2 SW -846-8260 

4-Methyl-2-Pentanone 108-10-1 sw -846-8260 

2-Hexanone 591-78-6 sw -846-8260 

Tetrachloroelbene 127-18-4 sw -846-8260 

Toluene 108-88-3 sw -846-8260 

1,1.2.2-Tettachloroethane 79-34-5 SW~8260 

Chlorobenzene 108-90-7 sw -846-8260 

Elbylbenzene 100-41-4 sw -846-8260 

Styrene 100-42-5 sw -846-8260 

m & p-xylene - sw -846-8260 

a-xylene - sw -846-8260 

1).-Dichlorobenzene 95-50-1 sw -846-8260 

1.3-Dichlorobenzene 541-73-1 sw -846-8260 

1,4-Dichlorobenzene 1()6..46..7 sw -846-8260 

nd = non-detected (if present concentration below de1ection limit) 
RL = Reporting Limit 
ppm = Parts Per Million= milligrams per liter (liquids) 

HTL Sample :"to.95-1727 -0 l 

RL Amount 
(ppm) (ppm) 

0.030 

0.030 

0.010 

0.050 

0.010 

0.060 

0.100 

0.010 

0.010 

0.050 

0.050 

0.050 

0.050 

0.050 

0.100 

0.100 

0.020 

0.020 

0.020 

0.035 

nd 

0.003 

nd 

od 

nd 

nd 

nd 

0.783 

0.109 

nd 

nd 

nd 

nd 

0339 

0.154 

nd 

nd 

nd 

Report No. 95-1727 
Page 5 



Semivolatile Organics Analysis Report 
for 

Target Compound List (TCL) 

Sample ID: 
Sample Matrix: 
Sample wt/vol: 
Concent. Factor: 
Level (low/med): 
Extr. method: 
Analysis Method: 

Soil Sample 
Soil 
15.2 g 
0.152 
Low 
SW-846-3550 
SW -846-8270 

Parameter 

Phenol 

Bis (2-chloroethyl) ether 

2-chloropbenol 

2-Methylphenol 

Bis (2-chloroisopropyl) ether 

4-Methylphenol 

N-o.i troso-di-n -propylamine 

Hexachloroethane 

Nitrobenzene 

Isophorone 

2-nitrophenol 

2,4-dimethylphenol 

Bis (2-chloroet.hoxy) methane 

2,4-d.ichlorophenol 

1;2.4-trichlorobenzene 

Naphthalene 

4-Chloroaniline 

Date Sampled: 
Sampled by: 
Date Received: 
Date Extracted: 
Date Analyzed: 
QC-Batcb: 

CAS EPA Method 
Number of Analysis 

108-95-2 sw -846-8270 

111-44-4 sw -846-8270 

95-57-8 sw -846-8270 

95-48-7 SW_846-8270 

108..()0.1 SW -846-8270 

106-44-5 SW -846-8270 

621-64-7 sw -846-8270 

67-72-1 sw -846-8270 

98-95-3 sw -846-8270 

78-59-1 sw -846-8270 

88-75-5 sw -846-8270 

105-67-9 SW -846-8270 

111-91-1 sw -846-8270 

120-83-2 sw -846-8270 

120-82-1 sw -846-8270 

91-20-3 / :C:.'\)1 ;~tln ~ 

106-47-8 J ~-846-82~ ~ 
1- ~·~, Q 
Q FEOERICO ASMAR 0 
C( Li "4 1 :D ~ ~-11\. ~ HIGH TECHNOLOGY U.BORATORY, IN()~ ~~ 

P.O. Box 366950, San Juan. PR 00936-6950 <Z ~~ 
Tel. (809) 793-7288 ; Fa;c 792-9280 ~Co Uc£~~\~ 

HTL Sample 

11 95-1727-01 11 

November 17, 1995 
Client 
November 17, 1995 
December 4, 1995 
December 8. 1995 
95-064 

RL Amou:nt 
(ppm) (ppm) 

39.5 nd 

19.2 nd 

19.2 nd 

39.5 nd 

13.2 nd 

39.5 nd 

19.2 nd 

13.2 nd 

19.2 nd 

19.2 nd 

19.2 nd 

19.2 nd 

39.5 nd 

39.5 nd 

13.2 nd 

13.2 nd 

32.9 nd 

Report No. 95-1727 
Page 6 
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Semivolatile Organics Analysis Report 
for 

Target Compound List (TCL) 

Sample ID: Soil Sample HTL Sample No. 95-1727-01 

CAS EPA Method RL Amount 
Parameter Number or Analysis (ppm) (ppm) 

Hexachlorobutad.iene 87-68-3 SW -846-8270 132 nd 
Parachloromera cresol 59-5~7 sw -846-8270 39.5 nd 

2-~ethyUt!phouuene 91-57-6 sw -846-8270 32.9 ad 

Hexachlorocyclopentadieoe TI-47-4 sw -846-8270 13.2 ad 
2,4,6-trichlorophenol 88-06-2 sw -846-8270 52.6 nd 
2,4,5-trichlorophenol 95-95-4 sw -846-8270 32.9 ad 

2-chloronaphtlullene 91-58-7 SW-846-8270 13.2 nd 
2-nitroaniline 88-744 SW -846-8270 32.9 nd 

Dimethyl phthal.a1e 131-11-3 SW -846-8270 13.2 nd 

Acenaphthylene 208-96-8 sw -846-8270 13.2 nd 

2,6-Dinitrotoluene 606-20-2 sw -846-8270 13.2 nd 

3-nitroaniline 99-09-2 sw -846-8270 32.9 nd 

Acenaphthene 83-32-9 SW-846-8270 13.2 nd 

2,4-dinitrophenol 51-28-5 SW-846-8270 19.7 nd 
4-nitrophenol 100-02-7 sw -846-8270 32.9 nd 

Dibenzofuran 132-64-9 sw -846-8270 32.9 nd 

2,4-dini trOtoluene 121-14-2 SW-~8270 19.7 nd 

Diethylphthal.ate 84-66-2 SW-846-8270 19.7 nd 

4-chlorophenyl phenyl ether 7005-72-3 SW -846-8270 13.2 nd 

Fluorene 86-73-7 SW -846-8270 13.2 nd 

4-Nitroaniline 100-<>1-6 SW-846-8270 59.2 nd 
4,6-d.initro-o-cresol 534-52-1 SW-846-8270 19.7 nd 
N-nitrosodiphenylamine 86-30-6 S" rn n~-n 13.2 nd ~ - :""'o.. 

4-bromopbenyl phenyl ether 101-55-3 /. "(,~~mo?f )_~- .. ~ 13.2 nd 

,....,! ~-~.\ 
g FEDERICO AS~AAn a 
~ 

Lie.~ :::0 
HIGH TECHNOLOGY LABORATORY, INC ~ & 
P.O. Box 366950, San Juan, PR 00936-6950 y.. 7 Jr Repon No. 95-1727 
Tel. (809) 793-7288 ; Fax 792-9280 a., ~~ Page 7 '~!CO UcE~~,~ 
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Semivolatile Organics Analysis Report 
for 

Target Compound List (TCL) 

Sample ID: Soil Sample 

CAS EPA Method 
Parameter Number or Analysis 

HexachJorobenzene 118-74-1 SW -846-8270 

Pentachlorophenol 87-8~5 SW -846-8270 

Phenanthrene 85-01-8 sw -846-8270 

Anthracene 120-12-7 SW-846-8270 

Carbazole 8~74-8 sw -846-8270 

Di-n-butyl phthalate 84-74-2 sw -846-8270 

Fluoranthene 206-44-0 SW -846-8270 

Pyrene 129-00-0 sw -846-8270 

Butyl benzyl phthalate 85-68-7 sw -846-8270 

3,3' -dichlorobenzidine 91-94-1 sw -846-8270 

Benzo(a)anthracene 56-55-3 SW-846-8270 

Chrysene 218-01-9 sw -846-8270 

Bis (2-ethylhexyl) phthalate 117-81-7 SW-846-8270 

Di -n-octy I phtbal.ate 117-84-0 SW -846-8270 

Benzo(b)fluoranthene 205-99·2 sw -846-8270 

Benzo(k)fluoranthene 207-08-9 sw -846-8270 

Benzo(a)pyrene 50-32-8 SW -846-8270 

Indeno( 1.2.3-<:d)pyrene 193-39-5 SW -846-8270 

Dibenzo(a.h )anthracene 53-70-3 sw -846-8270 

Benzo(ghi)perylene 191-24-2 SW -846-8270 

nd = non-detected (if present concentration below detection limit) 
RL =Reporting Limit 
ppm = Pans Per Million = milligrams per liter (liquids) 

HIGH TECHNOWGY LABORATORY, INC. 
P.O. Box 366950, San Juan, PR 00936-6950 
Tel. (809) 793-7288 ; Fax 792-9280 

HTL Sample No. 95-1727-01 

RL Amount 
(ppm) (ppm) 

32.9 nd 

19.7 nd 

13.2 nd 

13.2 nd 

32.9 nd 

13.2 nd 

13.2 nd 

13.2 nd 

13.2 nd 

13.2 nd 

13.2 nd 

13.2 nd 

13.2 nd 

13.2 nd 

13.2 nd 

13.2 nd 

13.2 nd 

13.2 nd 

13.2 nd 

13.2 nd 

eport No. 95-1727 
Page 8 
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Pesticides & PCB's Analysis Report 
for 

Target Compound List (TCL) 

Sample ID: 
Sample Matrix: 
Sample wt/vol: 
Concent. Factor: 
Level (low/med): 
Extr. method: 
Analysis Method: 

Soil Sample 
Soil 
15.2 g 
0.152 
Low 
SW-846-3550 
SW-846-8270 

Parameter 

Alpba-BHC 

Bera-BHC .. 

Delta-BHC 

Gamma-BHC (Lindane} 

Heptachlor 

Aldrin 

Heptachlor epoxide 

Alpha-Endosulfan 

Dieldrin 

4,4-DDE 

Endrin 

Beta-Endosulfan 

4,4-DDT 

Methoxychlor 

Endrin Ketone 

Endrin aldehyde 

Alpha-Chlordane 

CAS 
Number 

319-84-6 

319-85-7 

319-86-8 

58-89-9 

76-44-8 

309-00-2 

1024-57-3 

959-98-8 

60-57·1 

72-55-9 

72-20-8 

33212-65-9 

50-29-3 

72-43-S 

53494-70-5 

7421-93~ 

5103-71-9 1 

Date Sampled: 
Sampled by: 
Date Received: 
Date Extracted: 
Date Analyzed: 
QC-Batch: 

EPA Method 
of Analysis 

sw -846-8270 

sw -846-8270 

SW -846-8270 

sw -846-8270 

sw -846-8270 

sw -846-8270 

sw -846-8270 

sw -846-8270 

sw -846-8270 

sw -846-8270 

sw -846-8270 

SW-846-8270 

SW-846-8270 

sw -846-8270 

sw -846-8270 

fi!¥;/A~~' . .,_ I . ~ 

HTL Sample 

11 95-1727-01 11 

November 17, 1995 
Client 
November 17, 1995 
December 4, 1995 
December 8, 1995 
95-064 

RL Amount 
{ppm) {ppm) 

19.7 nd 

19.7 nd 

19.7 nd 

19.7 nd 

19.7 nd 

19.7 nd 

19.7 nd 

39.5 nd 

39.5 nd 

39.5 nd 

39.5 nd 

39.5 nd 

13.2 nd 

13.2 nd 

13.2 nd 

13.2 nd 

r::.~j<N -846-8270 \f.i\32.9 nd 

i 5 FEOci\ICO AS MAR '0 
HIGH TECHNOLOGY LABORATORY, INC. ~ 8 ~~ '21 
P.O. Box 366950, San Juan, PR 00936-6950 ~a ~ ~eport No. 95-1727 
Tel. (809) 793-7288 : Fax 792-9280 ~4?.'co- ~~\~ Page 9 
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Pesticides & PCB's Analysis Report 
for 

Target Compound List (TCL) 

Sample ID: Soil Sample 

CAS EPA Method 
Parameter Number or AnaJysis 

Gamma-Chlordane 5103-74-2 sw -846-8270 

Toxaphene 8001-35-2 SW -846-8270 

PCB-1016 12674-11-2 sw -846-8270 

PCB-1221 11104-28~2 SW -846-8270 

PCB-1232 11141-16-5 sw -846-8270 

PCB-1242 53469-21-9 SW -846-8270 

PCB-1248 12672-29-6 sw -846-8270 

PCB-1254 11097-69-1 sw -846-8270 

PCB-1260 11096-82-5 sw -846-8270 

nd =non-detected (if present coocentration below detection limil) 
RL =Reporting Limit 

HTL Sample No. 95-1727-01 

RL Amount 
(ppm) (ppm) 

32.9 nd 

32.9 nd 

32.9 nd 

32.9 nd 

32.9 nd 

32.9 nd 

32.9 nd 

32.9 nd 

32.9 nd 

ppm = Parts Per Million = milligrams per liter (liquids) or milligrams per kilogram (solids) 

HIGH TECHNOWGY LABORATORY, INC. 
P.O. Box 366950. San Juan, PR 00936-6950 
Tel. (809) 793-7288 ; Fax 792-9280 

Repon No. 95-1727 
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Volatile Surrogate Recoveries 

QC Batch Number 

II 95-145 II 

HTL Sunopte % Recoveries 
Sample ID 

95-1727-01 

Parameter 

Su:rr-1 = Dibromofluoromethane 
Su:rr-2 "' Toluene-da 
Su:rr-3 = 4-Bromofluorobenzene 

• = Y alues outside of QC limits 

Surr-1 

54 

D =System Monitoring Compound diluted out 

HIGH TECHNOWGY LABORATORY, INC. 
P.O. Box 366950, San Juan, PR 00936-6950 
Tel. (809) 793-7288 : Fax 792-9280 

Surr-2 

92 

Total Out 
Surr-3 

88 1 

QC Limits 
(% recovery) 

Water Soil 

(86-118) 
(88-110) 
(86-115) 

(80-120) 
(81-117) 
(74-121) 

Repon No. 95-1727 
Page 12 
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Units: ppm 

Parameter 

Chloromethane 

Bromomethane 

Vinyl chloride 

Chloroethane 

Methylene chloride 

AcetOne 

Carbon Disulfide 

1,1-Dichloroethene 

1,1-Dichloroethane 

1 ,2-Dichloroethene (total) 

Chlorofonn 

1 ,2-Dichloroethane 

2-Butanone 

1,1,1-T richJoroethane 

Carbon Tetrachloride 

Bromodicnloromethane 

1 ,2-Dichloropropane 

cis-1.3-Dichloropropene 

Blanks Report 
for VOC 

QC Batch Number 

II 95-145 II 

CAS EPA Method 
Number or Analysis 

74-87-3 SW -846-8260 

7~83-9 sw -846-8260 

75-01-4 sw -846-8260 

75-00-3 sw -846-8260 

75-09-2 sw -846-8260 

67-64-1 sw -846-8260 

75-15-0 sw -846-8260 

75-35-4 sw -846-8260 

75-~3 SW -846-8260 

540-59-D sw -846-8260 

67-66-3 SW -846-8260 

107-06-2 sw -846-8260 

78-93-3 sw -846-8260 

71-55-6 sw -846-8260 

56-23-5 sw -846-8260 

75-27-4 sw -846-8260 

78-87-5 sw -846-8260 

10061-01-5 sw -846-8260 

HIGH TECHNOWGY LABORATORY, INC. 
P.O. Box 366950, San Juan, PR 00936-6950 
Tel. (809) 793-7288 ; Fax 792-9280 

Method: 846-8260 

RL Amount 

(ppm) Blank (1) 

(ppm) 

0.020 nd 

0.040 nd 

0.050 nd 

0.020 nd 

0.080 nd 

0.100 nd 

0.100 nd 

0.040 nd 

0.020 nd 

0.100 nd 

0.100 nd 

0.030 nd 

0.100 nd 

0.010 nd 

0.030 nd 

0.030 nd 

0.010 nd 

0.100 nd 

Repon No. 95-1727 
Page 13 
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CAS EPA ~ethod 
Parameter Number of Analysis 

Trichloroethene 79~1-6 sw -846-8260 

Dibromochloromet.hane 124-48-1 SW -846-8260 

1,1,2-Trichloroethane 79-00-5 sw -846-8260 

Benzene 71-43-2 sw -846-8260 

trans-1,3-Dichloropropene 10061.Q2-6 SW -846-8260 

Bromofonn 75-25-2 sw -846-8260 

4-Methyl-2-Pentanone 108-10-1 SW-846-8260 

2-Hexanone 591-78-6 sw -846-8260 

Tettachloroethene 127-18-4 SW-846-8260 

Toluene 108-88-3 SW -846-8260 

1 ,1,2.2-Tea:acb..loroelhane 79-34-5 sw -846-8260 

Chlorobenzene 108-90-7 SW-846-8260 

Ethy1benzene 100-41-4 sw -846-8260 

Styrene 100-42-5 sw -846-8260 

m & p-xylene - sw -846-8260 

a-xylene - sw -846-8260 

1,2-Dichlorobenzene 95-50-1 sw -846-8260 

1,3-Dichlorobenzene 541-73-1 SW -846-8260 

1 ,4-Dichlorobenzene 106-46-7 sw -846-8260 

nd = non-detected (if present concentration below detection limit) 
RL =Reporting Limit 

RL Amount 

(ppm) Blank (1) 

(ppm) 

0.030 nd 

0.030 nd 

0.010 nd 

0.050 od 

0.010 nd 

0.060 nd 

0.100 nd 

0.010 od 

0.010 nd 

0.050 od 

0.050 od 

0.050 nd 

0.050 nd 

0.050 nd 

0.100 nd 

0.100 nd 

0.020 nd 

0.020 nd 

0.020 nd 

ppm = Parts Per Million =milligrams per liter (liquids) or milligrams per kilogram (solids) 

Data Files 

B-1 BLK1206M 
Date 

12-06-95 

HIGH TECHNOWGY LABORATORY, INC. 
P.O. Box 366950, San Juan, PR 00936-6950 
Tel. (809) 793-7288 ; Fax 792-9280 

Time 

19:38 

Repon No. 95-1727 
Page 14 



' . .... -. Matrix Spike Report 
for VOC 

QC Batch Number 

II 95-145 
II 

Units: ppm 

12021-035 
Method: 846-8260 

File: 

Amount Original Amount Amount Percent Parameter 
Spiked Amount Detected Recovered Recovered 

Benzene 40 od 27.5 27.5 69 
Trichloroetbene 40 nd 39.2 39.2 98 
1,4 Dichlorobenzene 40 nd 43.9 43.9 110 
Ch 40 nd 39.7 39.7 99 

n~ Non-Detected (if present, below detection limits) 
• = Matrix Spike Compounds suggested from melbod SW 846-8260 

QC Limits (% Recovery) 
Parameter 

Aqueous 

1.1· Dichloroelhene 61-145 

Benzene 76-127 

Trichloroethene 71-120 

Toluene 90-116 

Chlorobenzene 75-130 

HIGH TECHNOWGY LABORATORY, INC. 
P.O. Box 3964, Guaynabo, PR 00970-3964 
Tel. (809) 790-0251 : Fax 790-0474 

Solids 

59-172 

66-142 

82-137 

18-190 

60-133 

Report No. 95-1727 
Page 15 
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Matrix Spike Duplicate Report 
for VOC 

QC Batch Number 

Units: 

File: 

Parameter 

Benzene* 

Trichloroetbene • 

ppm 

12021-03D 

Amount 

Spiked 

40 

40 

1,4 Dichlorobenzene 40 

ChJorobenzene • 40 

II 

Original 

Amount 

nd 

od 

od 

nd 

RPD = Relative Percent Deviation to the Matrix Spike 
nd= Non-Detected (if present, below detection limit) 

95-145 

Amount 

Detected 

21.1 

37.6 

41.3 

38.3 

II 

Method: 846-8260 

Amount Percent 

Recovered Recovered 

21.1 53 

37.6 94 

41.3 103 

38.3 96 

QC Limits (% Recovery) 
Parameter 

Aqueous Solids 

1,1-DichJoroethene 61-145 59-172 

Benzene 76-127 66-142 

Trichloroethene 71-120 82-137 

Toluene 90-116 18-190 
Chi oro benzene 75-130 60-133 

RPD 

26 

4.1 

6.6 

3.0 

HIGH TECBNOWGY LABORATORY, INC. 
P.O. Box 3964, Guaynabo, PR 00970-3964 
Tel. (809) 790-0251 ; Fax 790-0474 

Repon No. 95-1727 
Page 16 
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Blank Spike Report 
for SVOC 

QC Batch Number 

Units: 
File: 

ppb 

BLK1128S 

Parameter 

1.4-Dichlorobenzene 

Acenaphthene 

2.4-Dinitroooluene 

Pyrene 

1 ,2,4-Trichlorobenzene 

N-Niaoso-Di-n-Propylamine 

Pentachlorophenol 

2-Chloropbenol 

Phenol 

4-Chloro-3-methylphenol 

4-Niaophenol 

Lindane 

Heptachlor 

Aldrin 

Dieldrin 

Endrin 

4,4'-DDT 

95-063 

Cone. 

Spike 
Added Sample 
(ug/L) results 

100 nd 

100 nd 

100 nd 

100 nd 

100 nd 

100 nd 

200 nd 

200 nd 

200 nd 

200 nd 

200 nd 

200 od 

200 nd 

200 nd 

500 nd 

500 nd 

500 od 

HIGH TECHNOWGY LABORATORY, INC. 
P.O. Box 3964, Guaynabo, PR 00970-3964 
Tel. (809) 790-0251 ; Fax 790-0474 

Cone. 

in MS 

(ug!L) 

ss 
70 

70 

51 

69 

75 

242 

88 

73 

187 

66 

102 

166 

103 

239 

321 

394 

II 
Method: 846-8270 
Dateffime: 11/28/95-18:43 

% Rec 

ss 
70 

70 

51 

69 

75 

121 

44 

37 

94 

33 

51 

83 

81 

48 

64 

79 

QC Limits 

(% rec) 

39-97 

46-118 

24-96 

26-127 

39-98 

41-116 

9-103 

27-123 

12-89 

23-97 

10-80 

56-123 

40-131 

40-120 

52-126 

56-121 

38-127 

Repon No. 95-1727 
Page 17 
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Matrix Spike Report 
jorSVOC 

QC Batch Number 

Units: ppb 

1702-0lS File: 

Parameter 

1.4-Dichlorobenzene 

Aceoaphthene 

2.4-Dinitrocolucne 

Pyrene 

1 ~4-Tricblorobenzene 

N-Nitroso-Di-n-Propylamine 

Pen~orophenol 

2-Chlorophenol 

Phenol 

4-Chloro-3-methylphenol 

4-Nitrophenol 

Lindane 

HeptaChlor 

Aldrin 

Dieldrin 

Endrin 

4,4'-DDT 

II 
95-063 

Coo c. 
Spike 

Added Sample 

(ug/L) results 

100 Dd 

100 nd 

100 nd 

100 nd 

100 nd 

100 nd 

200 nd 

200 nci 

200 nd 

200 nd 

200 nd 

200 nd 

200 nd 

200 nd 

500 nd 

500 nd 

500 nd 

HIGH TECHNOLOGY LABORATORY, INC. 
P.O. Box 3964, Guaynabo, PR 00970-3964 
Tel. (809) 790-0251 ; Fax 790-0474 

Cone. 

inMS 

(ug/L) 

42 

44 

48 

48 

59 

48 

167 

189 

41 

ISS 

37 

48 

80 

90 

148 

206 

220 

II 
Method: 846-8270 
Dateffime: 11/28/95-23:51 

% Ree 

42 

44 

48 

48 

59 

48 

84 

94 

20 

78 

19 

24 

40 

45 

30 

41 

44 

QC Limjts 

(% rec) 

39-97 

46-118 

24-96 

26-127 

39-98 

41-116 

9-103 

27-123 

12-89 

23-97 

10-80 

56-123 

40-131 

40-120 

52-126 

56-121 

38-127 

Repon No. 95-1727 
Page 18 
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Matrix Spike Duplicate Report 
for SVOC 

QC Batch Number 

Units: ppb 

1695-01S File: 

Parameter 

1,4-Dichlorobenzene 

Acenaphthene 

2..4-Dinittoroluene 

Pyrene 

1,2,4-Trichlorobenz.ene 

N-NitroscrDi-n-Propylamine 

PentaChlorophenol 

2-Chloropbenol 

Phenol 

4-Chloro-3-methylphenol 

4-Nitropbenol 

Undane 

Heptachlor 

Aldrin 

Dieldrin 

Endrin 

4,4'-DDT 

95-063 

Cone. 

Spike 

Added Sample 

(ugfL) results 

100 nd 

100 nd 

100 nd 

100 nd 

100 nd 

100 nd 

200 nd 

200 nd 

200 115 

200 41 

200 nd 

200 nd 

200 nd 

200 nd 

500 nd 

500 nd 

500 nd 

HIGH TECHNOLOGY LABORATORY, INC. 
P.O. Box 3964, Guaynabo, PR 00970-3964 
Tel. (809) 790-0251 ; Fax 790-04 74 

Cone. 

inMS 

(ug/L) 

49 

77 

72 

71 

61 

141 

130 

2 

129 

109 

0 

86 

0 

108 

166 

355 

387 

II 
Method: 846-8270 
Date/Time: 11!29/95:20:52 

% Rec 

49 

77 

72 

71 

61 

141 

65 

2 

65 

55 

0 

43 

0 

54 

33 

71 

77 

QC Limits 

(% re<:) 

39-97 

46-118 

24-96 

26-127 

39-98 

41-116 

9-103 

27-123 

12-89 

23-97 

10-80 

56-123 

40-131 

40-120 

52-126 

56-121 

38-127 

Report No. 95-1727 
Page 19 
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Replicate Report 

for SVOC 

Units: ppm 

File 1: 1668-01 
File 2: 1668-0lR 

II 

QC Batch Number 

95-063 
II 

Amount 
Parameter Dilution 1 Dilution 2 

Calculated 

Di-n-butyl phthalaic 0.021 0.023 

Bis (2~thylhexyl) phtbalatc 0.002 0.002 

HIGH TECHNOWGY LABORATORY, INC. 
P.O. Box 3964, Guayoabo, PR 00970..3964 
Tel. (809) 790-0251 ; Fax 790-0474 

0.032 

0.004 

Method: 846-8270 

Dilution Factor 1:900 
Dilution Factor 2:900 

ReJative 
Amount 

Percent 
Calculated 

Deviation 

0.036 52 

0.004 so 

Repon No. 95-1727 
Page 20 
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Report Certification 

Customer : Proteco 
Address: P.O. Box 850 

Peiiuelas, P.R. 00624-0850 
Telephone: 

Attention: Mr. Rene Rodriguez 

Dear Mr. Rodriguez: 

Report No. 95-1334 
November 1st, 1995 

Enclosed please fmd the report for the analyses you requested. A brief description of the 
procedures followed by the various analytical divisions of High Technology Laboratory 
(HTL) are found on the following page. The results for these analyses are reported in the 
"Result Table". 

The quality control data and other supporting documentation pertaining to these analyses, are 
kept on flle at the laboratory for a period of three (3) years. These records will be made 
available to you upon your request 

The results reported herein were obtained according to the analytical procedures described 
in our Laboratory SOP's and/or standard methods approved by regulatory agencies. At HTI.., 
our laboratory and administrative procedures are supervised by qualified personnel and are 
performed following the guidelines of our Quality Assurance Manual. 

Quality Assurance Certification by: 

Quality Control Certification by: 

A 383291 

HIGH TECHNOLOGY LABORATORY, I NC. 
P.O. Box 366950. San Juan, PR 00936-6950 
Tel. (809) 793-7288 : Fax 792-9280 

Federico Asmar 
Quality Control Manager 

Lie. No. 2471 
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Summary of Analytical Procedures 

Toxici tv: this characteristic is detennined by the Toxicity Characteristic Leaching Procedure 
(TCLP), which is performed according to method SW-846-1311. From this procedure two 
TCLP extracts are obtained for analyses, one for volatile organics compounds (Zero 
Headspace Extraction (ZHE)) and the second for sernivolatile, pesticides, herbicides and 
metals (Boule Extraction). After this procedure, analyses of the extract is performed and the 
concentration of each analyte in the extract is reponed. 

Target Compound List (TCL) 

TCL parameters are one hundred and twenty five (125) organic compounds which are 
classified as follows: thirty three (33) are Volatile Organic Compounds (VOC), sixty four 
(64) are Semivolatile Organic Compounds (SVOC, these include Base/Neutral/Acids 
extractables parameters), twenty one (21) are Pesticides and seven (7) are Polychlorinated 
Biphenyls (PCB 's). 

All parameters are analyzed by Gas Chromatography/Mass Spectrometry (GCIMS). 
Identification of each parameter is done by comparison of the retention time and mass spectra 
of the parameter against a calibration standard analyzed within 12 hours. This calibration 
standard is injected after passing the tuning and performance check required by the method. 
After positive identification, quantitation of the parameters is performed by Internal Standard 
Calibration technique as described in the specific method. 

The specific methodology used on each type of compound is as follows: 

Volatile Organic Compounds (VQC): Sample preparation prior to analysis is 
performed by EPA method SW-846-5030 (Purge & Trap). In the case of samples with high 
content of VOC or VOC interferences, an extraction of 4 grams of the sample with 10 mL 
of methanol is performed. A measured amount of the methanol extract is then added to 
reagent water and inject into the Purge & Trap system prior to analysis by method SW-846-
8260 (GC/MS using capillary column). 

Sernivolatile Organic Compounds (SVOC), Pesticides a nd PCB's: Sample 
preparation prior to analysis is performed base on sample matrix: a) Method SW-846-3510 
(liquid-liquid extraction) for aqueous samples, b) Method SW -846-3550 (Ultrasonic 
extraction) for solid samples, c) Method SW-846-3580 (waste dilution) for liquid (non­
aqueous) samples and d) sludee samples are filtrated to separate the liquid and solid phases, 
each phase is treated by the applicable method as described above and the results combined 
mathematically. 

After preparation, an organic extract is obtained and analyzed by direct injection in the 
GC/MS using method SW -846-8270 (GC/MS using capillary column) 

PCB's: For these parameters a mass selected screening is performed (as described 
within EPA Method SW -846-8270) for the masses characteristic of each PCB. If the 
screening is negative, no further analysis is requested by the method. 

HIGH TECHNOLOGY UBORATORY, INC. 
P.O. Box 366950, San Juan. PR 00936-6950 
Tel. (809) 793-7288 : Fax 792-9280 

Report No. 95-1334 
Page 2 
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Summary of analytical procedures 
(Cont.) 

Inorganic Target Analvte List (TAL) 

TAL are a list of inorganic parameters, which are, twenty three (23) metals and cyanide 

TAL Metals: Prior to analyses, the sample is acid digested using microwave digestion 
methods. The specific method used for digestion varies with the sample matrix: a) Method 
SW-846-3015 for aqueous samples, b) Method SW-846-3051 for solid, sludge and oil 
samples. After digestion the aqueous extracts obtained is analyzed by Inductively Coupled 
Plasma Atomic Emission Spectroscopy (ICP-AES) following EPA method SW-846-6010, 
Mercury is analyzed by Cold Vapor Generation followed by Atomic Absorption Spectroscopy 
according to EPA method SW-846-7040. The concentration of each metal in the sample is 
detennined using the dilution factors calculated form the preparation of the samples. 

Reporting Limits (RL) 

RL are the minimum concentration of a substance that will be reponed with 99% 
confidence that the analyte concentration is greater than zero and is detennined from analysis 
of standards containing the analyte, these are greater or equal to the MDL's (Method 
Detection Limits) as defined in chapter one (1) of the SW-846 methods. The RL's for each 
analyte are presented in the result tables, these RL's are not corrected for the dilution or 
concentration factors and will be referred as ~· The actual RL's for each sample are 
corrected by the concentration or the dilution factors that came from the sample preparation 
procedures and will be referred as RL,. The following are the corrections that should be 
applied to each kind of parameters: 

VOC: after sample preparation, dilution ·factors (DFvoJ for the samples for VOC analyses 
are calculated, these factors are found in the Result Tables. The RL for each analyte in the 
sample (Rl...s) will be the respective RL in the table (RLM) multiply by the dilution factor for 
that sample: 

RL, = RLM x DFvoc 
SVOC: after sample preparation, concentration factors (CFsvoJ for the samples for SVOC 
analyses are calculated, these factors are found in the Result Tables. The RL for each analyte 
in the sample (Rl...s) will be the respective RL in the table (RLM) multiply by the 
concentration factor and divided by 1000: 

RL, = R4t " CFsvoc I 1000 
TAL Metals: after sample preparation, dilution factors (DFMET) for the samples for TAL 
analyses are calculated, these factors are found in the Result Tables. The RL for each analyte 
in the sample (RLs) will be the respective RL in the table (~) multiply by the dilution 
factor for that sample. 

RLs = RL~ x DFvoc 

HIGH TECHNOLOGY LABORATORY, INC. 
P.O. Box 366950, San Juan, PR 00936~950 
Tel. (809) 793-7288 ; Fax 792-9280 

Report No. 95-1334 
Page 3 
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Volatile Organics Analysis Report 

Sample ID: 
Sample Matrix: 
Sample wt/vol: 
Dilution Factor: 
Level (low/med): 
Prep. method: 
Analysis Method: 

for 
Target Compound List (TCL) 

Composite Oil Lagoon 
Soil 
l rnL of TCLP Extract 
5 
Low 
SW-846-5030 
SW-846-8260 

CAS 

Date Sampled: 
Sampled by: 
Date Received: 
TCLP Extraction: 
Date Analyzed: 
QC-Batch: 

EPA Method RL 

HTL Sample 

ll 95-1334-01 11 

October 3, 1995 
F. Asmar/H. Cancel 
October 3, 1995 
October 4, 1995 
October 5, 1995 
95-116 

Amount 
Parameter Number or Analysis (ppm) (ppm) 

Chloromelhane 74-87-3 sw -846-8260 0.002 

Bromomelhane 74-83-9 sw -846-8260 0.004 

Vinyl chloride 75-01-4 SW -846-8260 0.005 

Chloroelhane 75-00-3 sw -846-8260 0.002 

Methylene chloride 75-09-2 SW -846-8260 0.008 

Acetone 67-64-1 sw -846-8260 0.010 

Carl:>on Disulfide 75-1 5-0 sw -846-8260 0.010 

1,1-Dichloroelhene 75-35-4 sw -846-8260 0.004 

1,1-Dichloroelhane 75-34-3 SW -846-8260 0.002 

1 ,2-Dichloroelhene (tol.al) 540-59-0 SW-846-8260 0.010 

Chloroform 67-66-3 SW -846-8260 0.002 

l ,2-Dichloroelhane 107-06-2 SW -846-8260 0.003 

2-Butanone 78-93-3 SW -846-8260 0.010 

1,1,1-T rich loroelhane 71-55-6 SW -846-8260 0.001 

Carbon Tetrachloride 56-23-5 SW -846-8260 0.003 

Bromodichloromethane 75-274 sw -846-8260 0.003 

1 ,2-Dichloropropane 78-87-5 SW~~ ~001 
cis-1,3-DichJoropropene 10061-01-5 ~-8260 ~ 

·g; FEDERiCO ,\SMAll ~a 
~ 

ll~. 12471 l::o ~ -
HIGH TECHNOLOGY LABORATORY, INC.~ ~~~ & 

/ • Jr 
P.O. Bo1. 366950, San Juan, PR 00936-6950 t?~ ~(:) 
Tel. (809) 793-7288 : Fax 792-9280 '~Co Uc£H~'~ 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

0.020 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

Report No. 95-133 
Page 

4 
4 



Volatile Organics Analysis Report 
for 

Target Compound List (TCL) 

Sample ID: Composite Oil Lagoon 

CAS EPA Method 
Parameter Number of Analysis 

TrichJoroelhene 79-01-6 sw -846-8260 

Dibromochloromet.hane 124-48-1 sw -846-8260 

1,1 ,2-Trichloroethane 79-00-5 SW-846-8260 

Benzene 71-43-2 sw -846-8260 

trans-1 .3-Dich loropropene 10061-02-6 sw -846-8260 

Bromoform 75-25-2 sw -846-8260 

4-Methyl-2-Pent.anone 108-10-1 SW-846-8260 

2-Hexanone 591-78-6 SW-846-8260 

Tetrachloroethene 127-18-4 SW -846-8260 

Toluene 108-88-3 SW -846-8260 

1.1 ,2.;2-Tetrachloroethane 79-34-5 SW -846-8260 

Chlorobenzene 108-90-7 sw -846-8260 

Elhyfbenzene 100-41-4 SW-846-8260 

Styrene 100-42-5 SW -846-8260 

X ylenes (Total) 1330-20-7 sw -846-8260 

1 ,2-Dichlorobenzene 95-50-1 SW -846-8260 

1.3-Dich1oroben7.ene 541-73-1 SW-846-8260 

1,4-Dichloroben?.ene 106-46-7 sw -846-8260 

nd = non-detected (if present concenLration below detection limit) 
RL = Reporting Limit 
ppm = Purts Per Million = milligrnms per liter (l iquid~) 

HIGH TECHNOWGY LABORATORY, INC. 
P.O. Box 366950. San Juan. PR 00936-6950 
Tel. (809} 793-72R8 ; FlU 792-9280 

HTL Sample No.95-l334-0 1 

RL Amount 
(ppm) (ppm) 

0.003 

0.003 

0.001 

0.005 

0.001 

0.006 

0.010 

0.001 

0.001 

0.005 

0.005 

0.005 

0.005 

0.005 

0.010 

0.002 

0.002 

0.002 

nd 

nd 

nd 

0.065 

nd 

nd 

nd 

nd 

0.055 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

Repon No. 95-1334 
Page 5 



Semivolatile Organics Analysis Report 
for 

Target Compound List (TCL) 

Sample ID: 
Sample Matrix: 

Composite Oil Lagoon 
Soil 

Sample wt/vol: 
Dilution Factor: 

500 mL of TCLP Extract 
1000 

Level (low/med): 
Extr. method: 
Analysis Method: 

Low 
SW-846-3510 
SW-846-8270 

Parameter 

Phenol 

Bis (2-chloroethyl) ether 

2-chlorophenol 

2-Methylphenol 

Bis (2-chloroisopropyl) ether 

4-Methylphenol 

N-nitroso-di-n-propylamine 

Hexachloroethane 

Nitrobenzene 

lsophorone 

2-niu-ophenol 

2,4-dimelhylphenol 

Bis (2-chloroelhoxy) meLiuule 

2,4-dichlorophenol 

1.2.4-trichlorobenzene 

Naphthalene 

CAS 
Number 

108-95-2 

11144-4 

95-57-8 

95-48-7 

108..(,().1 

106-44-5 

621-64-7 

67-72-l 

98-95-3 

78-59-1 

88-75-5 

105-67-9 

111-91-1 

120-83-2 

120-82-1 

91-20-3 

Date Sampled: 
Sampled by: 
Date Received: 
TCLP Extraction: 
Date Extracted: 
Date Analyzed: 
QC-Batch: 

EPA Method 
or An:1lysis 

sw -846-8270 

sw -846-8270 

sw -846-8270 

SW_846-8270 

sw -846-8270 

sw -846-8270 

SW -846-8270 

SW-846-8270 

sw -846-8270 

sw -846-8270 

sw -846-8270 

sw -846-8270 

s w -846-8270 

SW-846-8270 

SW-846-8270 

~?;~ 

HTL Sample 

11 95-1334-01 11 

October 3, 1995 
F. Asmar/H. Cancel 
October 3, 1995 
October 4, 1995 
October 10, 1995 
October 11, 1995 
95-052 

RL Amount 
(ppm) (ppm) 

0.006 nd 

0.003 nd 

0.003 nd 

0.006 nd 

0.002 nd 

0.006 nd 

O.CX)3 nd 

0.002 nd 

0.003 nd 

0.003 nd 

0.003 nd 

0.003 nd 

0.006 nd 

0.006 nd 

0.002 nd 

0.002 nd 

4-Chloroaniline 106-47: 8 /t. ~ - :,.....--~ ·-~ ,Cf~ -846-82~, ~ 0.005 nd 

1'-~f \~""' c.; ~ 
q FEiJEP.ICO J·SI.IAR ) c 
~ Lie. : 2471 2 

HIGH TECHNOLOGY LABORATORY, INC.~ /.'-;7:? .. Jf/ 
Repon No. 95-1334 P.O. Box 366950, San Juan, PR 00936-6950 ~2~ ~c:::; 

Tel. (809) 793-7288 : Fax 792-9280 'f11CO UCEH~'~ Page 6 
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Semivolatile Organics Analysis Report 
for 

Target CompouTtd List (TCL) 

Sample JD: Composite Oil Lagoon HTL Sample No. 95-1334-0 l 

CAS EPA Method RL Amount 
Parameter Number of Analyl'is (ppm) (ppm) 

Hexachlorobutadiene 87-68-3 SW-846-8270 0.002 nd 

Parachlorometa cresol 59-50-7 sw -846-8270 0.006 nd 

2-Met.hylnapht.haJene 91-57-6 sw -84fr8270 0.005 nd 

Hexachlorocyclopentadiene 71-47-4 SW-846-8270 0.002 nd 

2,4,6-trich lorophenol 88-06-2 sw -846-8270 0.008 nd 

2,4,5-lrichlorophenol 95-95-4 SW -846-8270 0.005 nd 

2-cllloronaphthalene 91-58-7 SW -846-8270 0.002 nd 

2-niuoaniline 88-74-4 sw -846-8270 0.005 nd 

Dimethyl phthalate 131-ll-3 SW-84fr8270 0.002 nd 

Acenaphlhylcne 208-96-8 SW -846-8270 0.002 nd 

2,6-Dinjuotoluene 606-20-2 SW -84fr8270 0.002 nd 

3-nitroaniline 99-09-2 SW -84fr8270 0.005 nd 

Acenaphlhene 83-32-9 SW-846-8270 0.002 nd 

2,4-dinitrophenol 51-28-5 sw -846-8270 0.003 nd 

4-nitrophenol 100-02-7 sw -846-8270 0.005 nd 

Dibenzofuran 132-64-9 SW -846-8270 0.005 nd 

2,4-dirutrotoluene 121-14-2 SW-846-8270 0.003 nd 

Dielhylpht.halate 84-66-2 sw -846-8270 0.003 nd 

4-<:hlorophenyl phenyl ether 7005-72-3 SW-846-8270 0.002 nd 

Auorene 86-73-7 sw -846-8270 0.002 nd 

4-Nitroanitine 100-01-6 SW -846-8270 0.009 nd 

4 ,6-dini tro-o-cresol 534-52-1 SW-846-8270 0.003 nd 

N-nitrosod.iphenylamine 86-30-6 sw -&46-i:UQ ., . .. ... 0.002 nd 

4-bromophenyl phenyl ether 101-55·3 ~~~~ ~ .. 0002 
() ' . nd 

~~/ \~\ 
cit FEOEf:!~O ASM!.R I o 
~ l lie. :2471 :E 

HIGH TECHNOLOGY UBORATORY, INC. ·~ -·~-~~ ~ 
P.O. Box 366950, San Juan, PR 00936-6950 .,.~ , / _ ~ ~ ~eport No. 95-1334 
Tel. (809) 793-7288 : F:u 792-9280 £11!1.· _ ,'r~ Page 7 
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Semivolatile Organics Analysis Report 
for 

Target Compound List (TCL) 

Sample ID: Composite Oil Lagoon 

CAS EPA Method 
Parameter Number or Analysis 

Hexachlorobenzene 118-74-1 sw -846-8270 

Pentachlorophenol 87-86-5 s w -846-8270 

Phenan!hrene 85-01-8 SW -846-8270 

Anthracene 120-12-7 s w -846-8270 

Carbazole 86-74-8 sw -846-8270 

Di-n-butyl phthalate 84-74-2 sw -846-8270 

F1 uoran thene 2()6..44-0 sw -846-8270 

Pyrene 129-00-0 sw -846-8270 

Butyl benzyl phthalate 85-68-7 SW -846-8270 

3,3' -dichlorobenzidine 91-94-1 SW-846-8270 

Benzo( a)an l.hracene 56-55-3 SW -846-8270 

Chrysene 218-01-9 sw -846-8270 

Bis (2-ethylhexyl) phthalate 117-81-7 sw -846-8270 

Di-n-<>eryl phthalate 117-84--0 sw -846-8270 

Benzo(b)Ouoranthene 205-99-2 sw -846-8270 

Benzo(k) fluoranthene 207-08-9 SW -846-8270 

Benzo(a)pyrene 50-32-8 sw -846-8270 

Indeno( 1,2,3-cd)pyrene 193-39-5 SW -846-8270 

Dibenzo(a.h)anthracene 53-70-3 sw -846-8270 

Benzo(ghi)perylene 191-24-2 SW-846-8270 

HTL Sample No. 95- L334-0 l 

RL Amount 
(ppm) (ppm) 

0.005 nd 

0.003 nd 

0.002 nd 

0.002 nd 

0.005 nd 

0.002 nd 

0.002 nd 

0.002 nd 

0.002 nd 

0.002 nd 

0.002 nd 

0.002 nd 

0.002 nd 

0.002 nd 

0.002 nd 

0.002 nd 

0.002 nd 

0.002 nd 

0.002 nd 

0.002 nd 

Report No. 95-1334 
Page 8 
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Pesticides & PCB's Analysis Report 

Sample ID: 
Sample Matrix: 
Sample wt/vol: 
Dilution Factor: 
Level (low/med): 
Extr. method: 
Analysis Method: 

for 
Target Compound List (TCL) 

Composite Oil Lagoon 
Soil 
500 mL of TCLP Extract 
1000 
Low 
SW-846-3510 
SW -846-8270 

CAS 

Date Sampled: 
Sampled by: 
Date R~eived: 
TCLP Extraction: 
Date Extracted: 
Date Analyzed: 
QC-Batch: 

F.PA Method 

HTL Sample 

11 95-1334-01 11 

October 3, 1995 
F. As mar/H. Cancel 
October 3, 1995 
October 4, 1995 
October 10, 1995 
October 11, 1995 
95-052 

RL Amount 
Parameter Number or Analysis (ppm) (ppm) 

Alpha-BHC 319-84-6 SW -846-8270 0.003 nd 

Beta-BHC 319-85-7 SW-846-8270 0.003 nd 

Delta-BHC 319-86-8 sw -846-8270 0.003 nd 

Gamma-BHC (Lindane) 58-89-9 sw -846-8270 0.003 nd 

Heptachlor 76-44-8 SW-846-8270 0.003 nd 

Aldrin 309-00-2 SW -846-8270 0.003 nd 

Heptachlor epoxide 1024-57-3 SW-846-8270 0.003 nd 

AJ ph a-Endosu I fan 959-98-8 sw -846-8270 0.006 nd 

Dieldrin 60-57-1 SW-846-8270 0.006 nd 

4,4-DDE 72-55-9 sw -846-8270 0.006 nd 

Endrin 72-20-8 sw -846-8270 0.006 nd 

Beta-Endosulfan 33212-65-9 sw -846-8270 0.006 nd 

4,4-DDT 50-29-3 sw -846-8270 0.002 nd 

Methoxychlor 72-43-5 sw -846-8270 0.002 nd 

Endrin Ketone 53494-70-5 SW-846-8270 0.002 nd 

Endrin aldehyde 7421-93-4 ~ 0.002 nd 

Alpha-Chlordane 5103-71-9 1.: ~r~p-s:--~~ ~~ . -846-827 t. ~ 0.005 nd 

fOV/ \•J)1\ (.... A 
c:l f-~DE:llCO J.)t.\1\:\ ) o 
~ lie. c2.111 ~ 1 

HIGH TECHNOWGY LABORATORY, INC. ~ ;~P~; ,f/ 
P.O. Box 366950. San Juan, PR 00936-6950 ~. · ~<::) Report No. 95-1334 
Tel. (809) 793-7288 ; Fax 792-9280 "~'CO lJ~~~\~· Page 9 
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Pesticides & PCB's Analysis Report 
for 

Target Compound List (TCL) 

Sample ID: Composite Oil Lagoon 

CAS EPA Method 
Parameter Number or Analysis 

Gamma-Chlordane 5103-74-2 sw -846-8270 

Toxaphene 800 1-35-2 SW -846-8270 

PCB-1016 12674-11-2 SW-846-8270 

PCB-1221 11104-28-2 sw -846-8270 

PCB-1232 11141-16-5 sw -846-8270 

PCB-1242 53469-21-9 sw -846-8270 

PCB-1248 12672-29-6 sw -846-8270 

PCB-1254 11097-69-1 SW -846-8270 

PCB-1260 11096-82-5 SW -846-8270 

nd = non-detected (if present concentration below detection limit) 
RL = Reporting Limit 

HTL Sample No. 95-1334-01 

RL Amount 
(ppm) (ppm) 

0.005 nd 

0.005 nd 

0.005 nd 

0.005 nd 

0.005 nd 

0.005 nd 

0.005 nd 

0.005 nd 

0.005 nd 

ppm = Pans Per Million = milligrams per liter (liquids) or milligrams per lcilog:ram (solids) 

HIGH TECHNOWGY LABORATORY, INC. 
P.O. Box 366950, San Juan, PR 00936-6950 
Tel. (809) 793-7288 : FlU 792-9280 

Repon No. 95-1334 
Page 10 
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Sample ID: 
Sample Matrix: 
Sample wt/vol: 
Dilution Factor : 
Level (low/med): 
Digestion method: 
Analysis Method: 

Parameter 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

leon 

Lead 

Magnesium 

Mangnne-c;c 

Mercury 

Nickel 

Por.assium 

Metals Analysis Report 
for 

Inorganic Target Analyte List (TAL) 

Composite Oil Lagoon 
Soil 
25.0 rnL of TCLP Ex.rract 
2.0 
Low 
SW-846-3015 
SW-846-6010 

CAS 

Date Sampled: 
Sampled by: 
Date Received: 
TCLP Extraction: 
Date Digested: 
Date Analyzed: 
QC-Batch: 

RL 
Number EPA Method (ppm) 

7429-90-5 31208 0.011 

7440-36-0 31208 0.011 

7440-38-2 3 1208 0.010 

7440-39-3 31208 0.()01 

744041-7 31208 0.001 

744043-9 31208 0.001 

7440-70-2 31208 0.011 

744047-3 31208 0.001 

7440484 31208 0.001 

7440-50-8 31208 0.007 

7439-89-6 31208 0.001 

7439-92-1 3120B 0.005 

7439-95-4 31208 0.003 

7439-96-5 3 1208 0.001 

7439-97-6 31128 0.002 

7440-02-0 3 1~~.:-=;: ~""! t ~ .,;. ~I 
7440-09-7 . LJ?Ii?. -~ 

'~I y~ .... , Fe:,··~ ,,.o Ar:.w.n o 
'"'\ . co. .. .... a; l'~ ,... 1 ::0 .....-: ...... ~ -
~ ~~ & 

HTL Sample 

II 95-1334-01 11 

October 3, 1995 
F. Asmar/H.. Cancel 
October 3, 1995 
October 4, 1995 
October 19, 1995 
October 19 to 24, 1995 
95-157 

Amount 
(ppm) 

nd 

od 

nd 

nd 

nd 

nd 

789 

nd 

nd 

nd 

2.63 

nd 

25.3 

1.25 

nd 

0.837 

18.7 

H TECHNOLOGY LABORATORY, INC. HIG 
P.O. B 
Tel. ( 

OJt 366950, San Juan, PR 00936-6950 
-I- • r Jr 

o~ ~<>~ eport No. 95-133 
"~.$'co uc.:.n~'' Page 1 
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1 809) 793-7288 ; Fax 792-9280 
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Metals Analysis Report 
for 

Inorganic Target Analyte List (TCL) 

Sample ID: Composite Oil Lagoon 

CAS 
Parameter Number EPA Method 

Selenium 178249-2 31208 

Silver 7440-224 31208 

Sodium 7440-23-5 31208 

Thallium 7440-28-Q 31208 

Vanadium 7440-62-2 31208 

Zinc 7440-66-6 31208 

nd = non-detected (if present concenuation below detection limit) 
RL "" Reporting Limit 

HTL Sample No. 95-1334-0l 

RL Amount 
(ppm) (ppm) 

0.013 nd 

0.001 nd 

0.061 nd 

0.023 nd 

0.001 0.059 

0.009 0.205 

ppm = Parts Per Million= milligrams per liter (liquids) or milligrams per kilogram (solids) 

HIGH TECHNOLOGY LABORATORY, INC. 
P.O. Bolt 366950. San Juan, PR 00936-6950 
Tel. (809) 793-728R : Fax 792-9280 

Report No. 95-1334 
Page 12 
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Volatile Organics Analysis Report 
for 

Target Compound List (TCL) 

Sample ID: 
Sample Matrix: 
Sample wt/vol: 
Dilution Factor: 
Level (low/med): 
Prep. method: 
Analysis Method: 

Parameter 

Chloromethane 

Bromomethane 

Vinyl chloride 

Chloroethane 

Methylene chloride 

Acetone 

Carbon Disulfide 

1.1-DichloroetJ1cne 

1.1-Dichloroethane 

Equipment Blank 
Aqueous 
5 mL of TCLP Extract 
1 
Low 
SW-846-5030 
SW-846-8260 

CAS 
Number 

74-87-3 

74-83-9 

75-01-4 

75-00-3 

75-09-2 

67-64-1 

75-15-0 

75-35-4 

75-34-3 

1.2-Dichloroethene (tot.al) 540..59-0 

Chloroform 67-66-3 

1.2-Dichloroethane 107-06-2 

2-Butanone 78-93-3 

1,1,1-Trichloroethane 71-55-6 

Carbon Tetrachloride 56-23-5 

Bromodichloromethane 75-27-4 

1.2-Dichloropropane 78-87-5 

cis-1.3-Dichloropropene 10061-01-5 

Date Sampled: 
Sampled by: 
Date Received: 
TCLP Extraction: 
Date Analyzed: 
QC-Batch: 

EPA Method RL 
of Analysis (ppm) 

sw -846-8260 0.002 

SW -846-8260 0.004 

SW -846-8260 0.005 

SW-846-8260 0.002 

SW -846-8260 0.008 

sw -846-8260 0.010 

SW -846-8260 0.010 

SW -846-8260 0.004 

sw -846-8260 0.002 

sw -846-8260 0.010 

SW-846-8260 0.002 

SW -846-8260 0.003 

sw ·846-8260 0.010 

SW -846-8260 0.001 

SW -846-8260 0.003 

sw -846-8260 0.003 

~f " 11 SW- 2W~ . .:o ;.- ~001 
~*.¥;5-"8260 ~~J~ 
CJ FE~ .. ,., '~ :.:.! utr.ICO !.!)!JAR ) o I 
~ lie. ~~71 ~ 

HTL Sample 

11 95-1334-02 11 

October 3, 1995 
F. Asmar/H. Cancel 
October 3, 1995 
October 4, 1995 
October 6, 1995 
95-116 

Amount 
(ppm) 

od 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

HIGH TECHNOLOGY LABORATORY, INC. ~ :;.--'r_...- · /& 
P.O. Box 366950. San Juan. PR 00936-6950 C?·.- ~~ Report No. 95-1334 
Tel. (809) 793-7288; Frut 792-9280 ·Jillrcu LF~·(\,\'f Page 13 
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Volatile Organics Analysis Report 
for 

Target Compound List (TCL) 

Sample ID:Equipment Blank HTL Sample No.95-1334-02 

CAS EPA Mtthod 
Parameter Number of Annly~is 

Trichloroethene 79..()1-6 sw -846-8260 

Dibromochloromethane 124-48-1 sw -846-8260 

1,1,2-Trichloroelhane 79..()0.5 sw -846-8260 

Benzene 71-43-2 SW-846-8260 

trans- I J-Dichloropropene 10061-02-6 sw -846-8260 

Bromoform 75-25-2 sw -846-8260 

4-Melhyi-2-Pentanone 108-l0-1 SW-846-8260 

2-Hexanone 591-78-6 sw -846-8260 

Tetrachloroethene 127-18-4 sw ·846-8260 

Toluene 108-88-3 sw -846-8260 

1,1 ,2,2-Tetrachloroethane 79-34-5 sw -846-8260 

Chlorobenzene 108-90-7 sw -846-8260 

Ethylbenzene 100-41-4 sw -846-8260 

Styrene 100-42-5 sw -846-8260 

Xylenes (Total) 1330-20-7 sw -846-8260 

1,2-Dichlorobenzene 95-50-1 sw -846-8260 

1.3-Dichlorobenzene 541-73-l sw -846-8260 

1,4-Dichlorobenzene 106-46-7 sw -846-8260 

nd = non-detected (i f present concentration below dctcct.ion limit) 
RL = Reporting Limit 
ppm = Pans Per Million = milligrams per liter (liquids) 

HIGH TECHNOLOGY LABORATORY, INC. 
P.O. Box 366950. San Juan, PR 00936-6950 
Tel. (809) 793-7288 : Fax 792-9280 

RL 
(ppm) 

0.003 

0.003 

0.001 

0.005 

0.001 

0.006 

0.010 

0.()() 1 

0.001 

0.005 

0.005 

0.005 

0.005 

0.005 

0.010 

0.002 

0.002 

0.002 

Amount 
(ppm) 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

Report No. 95-1334 
Page 14 
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Semivolatile Organics Analysis Report 
for 

Target Compound List (TCL) 

Sample ID: 
Sample Matrix: 

Equipment Blank 
Aqueous 

Date Sampled: 
Sampled by: 

Sample wt/vol: 
Dilution Factor: 

500 mL of TCLP Extract 
1000 

Date Received: 
TCLP Extraction: 

Level (low/med): 
Extr. method: 
Analysis Method: 

Low 
SW-846-3510 
SW-846-8270 

Parameter 

Phenol 

Bis (2-<:hloroethyl) ether 

2-<:hlorophenol 

2-Methylphenol 

Bis (2-<:hloroisopropyl) ether 

4-Methylphenol 

N-nitroso-di-n-propylamine 

Hexachloroelhane 

Nitrobenzene 

Isophorone 

2-nitrophenol 

2,4-dimethylphenol 

Bis (2-<:hlorocthoxy) methane 

2,4-dich lorophenol 

1,.2,4-trichlorobenzene 

Naphlhalene 

4-Chloroaniline 

Date Extracted: 
Date Analyzed: 
QC-Batch: 

CAS EPA Method 
Number of Analysis 

108-95-2 SW -846-8270 

111-44-4 SW -846-8270 

95-57-8 sw -846-8270 

95-48-7 sw _846-8270 

108-60-l SW-846-8270 

106-44-5 SW-846-8270 

621-64-7 sw -846-8270 

67-72-1 SW -846-8270 

98-95-3 sw -846-8270 

78-59-1 SW-846-8270 

88-75-5 SW-846-8270 

105-{)7-9 SW -846-R270 

lll-91-1 sw -846-8270 

120-83-2 SW -846-8270 

120-82-1 SW -846-8270 

91-20-3 5~8.429 

106-47.-8 L V::slfAi6!i!i-lq{ . . !t: c:-~ ;;.:.. - b\. 
~~~/ ~ 
Cl FEOEi11CO M31-.1AR ' o 
~·:: Lie. :2t171 ~ 

HIGH TECHNOLOGY LABORATORY, INC ~"' ~"' /;? 
P.O. Box 366950, San Juan, PR 00936-6950 ·a · · · ~ 
Tel. (809) 793-72R8 : FM 792-9280 ~l..,:cu- "':\~~ .. ) uct.t\v 

HTL Sample 

11 95-1334-02 11 

October 3, 1995 
F. Asmar/H. Cancel 
October 3, 1995 
October 4, 1995 
October 4, 1995 
October 7, 1995 
95-050 

RL Amount 
(ppm) (ppm) 

0.006 nd 

0.003 nd 

0.003 nd 

0.006 nd 

0.002 nd 

0.006 nd 

0.003 nd 

0.002 nd 

0.003 nd 

0.003 nd 

0.003 nd 

0.003 nd 

0.006 nd 

0.006 nd 

0.002 nd 

0.002 nd 

0.005 nd 

Repon No. 95-1334 
Page 15 
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Semivolatile Orgallics Analysis R eport 
for 

Target Compound List (TCL) 

Sample ID: Equipment Blank HTL Sample No. 95-1334-02 

Parameter 

He.xachlorobut.adiene 

Parachlorometa cresol 

2-Melhytnaphthalene 

Hexachlorocyclopent.actiene 

2,4 ,6-trich lorophenol 

2,4,5-uichlorophenol 

2-chloronaphthalene 

2-nitrOaniline 

Dimethyl phl.hala.Le 

Acenaphl.hylene 

2,6-Dinitrotoluene 

3-nitrOanil.ine 

Acenaphl.hene 

2,4-dinitraphenol 

4-nilrOphenol 

Dibenzofuran 

2,4-d.initrotoluene 

Diel.hylphl.halate 

4-chlorophenyl phenyl ether 

Auorene 

4-Nitroaniline 

4 ,6-d ini tro-o-cresol 

N-nicrosodiphenylamine 

4-bromophenyl phenyl ether 

CAS 
Number 

87-68-3 

59-50-7 

91 -57-6 

77-47-4 

88-06-2 

95-95-4 

91-58-7 

88-74-4 

131-11-3 

208-96-8 

606-20-2 

99-09-2 

83-32-9 

51-28-5 

100-02-7 

132-64-9 

121-14-2 

84-66-2 

7005-72-3 

86-73-7 

100-0l-6 

534-52-1 

86-30-6 

10 1-55'-3 

EPA Method 
of Analysis 

sw -846-8270 

SW -846-8270 

sw -846-8270 

sw -846-8270 

sw -846-8270 

sw -846-8270 

sw -846-8270 

sw -846-8270 

SW -846-8270 

sw -846-8270 

SW-846-8270 

SW -846-8270 

sw -846-8270 

SW -846-8270 

SW -846-8270 

SW-846-8270 

sw -846-8270 

sw -846-8270 

SW-846-8270 

SW-846-8270 

sw -846-8270 

SW-846-8270 

RL 
(ppm) 

0.002 

0.006 

0.005 

0.002 

0.008 

0.005 

0.002 

0.005 

0.002 

0.002 

0.002 

0.005 

0.002 

0.003 

0.005 

0.005 

0.003 

0.003 

0.002 

0.002 

0.009 

0.003 

Amount 
(ppm) 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

od 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

~t~, 0.002 nd 

/0/ ,~, 

c Ft;Ot:ntCC ASMAR o 
~ lie. #2471 ~ 

~H--IG~H-----T--:E--:C:--H-N-O_L_O_G __ Y_LA_B_O_RA_T_O_R_Y_, -IN-C~.'~ ~ ,~ 
P.O. Box 366950, San Juan, PR 00936-6950 0~ " ~C') Repon No. 95-1334 
Tel. (809) 793-7288 ; Fax 792-9280 I'~CU Ucf.~~\~ Page 16 
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Semivolatile Organics Analysis Report 
for 

Target Compound List (TCL) 

Sample ID: Equipment Blank 

CAS 
Parameter Number 

Hexachlorobenzene 118-74-1 

Pentachlorophenol 87-86-5 

Phenanthrene 85-01-8 

Anthracene 120-12-7 

Carbazole 86-74-8 

Di-n-butyl phthalate 84-74-2 

Auoranlhene 206-44-Q 

Pyrene 129-Q0-0 

Butyl benzyl phthalate 85-68-7 

3.3' -dichlorobenzidine . 91-94-1 

Benzo(a)anthracene 56-55-3 

Chrysene 218-01 -9 

Bis (2-ethylhexyl) phthalate 117-81-7 

Di-n-octyl phlhalale 117-84-Q 

Benzo(b)fluoranthene 205-99-2 

Benzo(k:)fl uoran lhene 207-08-9 

Benzo(a)pyrene 50-32-8 

lndeno(1,2,3-cd)pyrene 193-39-S 

Dibenzo(a,h)anthracene 53-70-3 

Bcnzo(ghi)perylcne 191-24-2 

HIGH TECHNOLOGY LABORATORY, IN 
P.O. Box 366950. San Juan, PR 00936-6950 
Tel. (809) 793-7288 : Fax 792-9280 

EPA Method 
of Analysis 

sw -846-8270 

SW -846-8270 

sw -846-8270 

sw -846-8270 

SW -846-8270 

sw -846-8270 

sw -846-8270 

sw -846-8270 

SW -846-8270 

SW-846-8270 

SW-846-8270 

sw -846-8270 

SW -846-8270 

sw -846-8270 

sw -846-8270 

sw -846-8270 

sw -846-8270 

sw -846-8270 

SW-846-8270 

sw -846-8270 

HTL Sample No. 95-1334-02 

RL Amount 
(ppm) (ppm) 

0.005 nd 

0.003 nd 

0.002 nd 

0.002 nd 

0.005 nd 

0.002 0.004 

0.002 nd 

0.002 nd 

0.002 nd 

0.002 nd 

0.002 nd 

0.002 nd 

0.002 nd 

0.002 nd 

0.002 nd 

0.002 nd 

0.002 nd 

0.002 nd 

0.002 nd 

0.002 nd 

Report No. 95-1334 
Page 17 



Pesticides & PCB's Analysis Report 

Sample ID: 
Sample Matrix: 
Sample wt/vol: 
Dilution Factor: 
Level (1ow/med): 
Extr. method: 
Analysis Method: 

f or 
Target Compound List (TCL) 

Equipment Blank 
Aqueous 
500 mL of TCLP Extract 
1000 
Low 
SW-846-3510 
SW-846-8270 

CAS 

Date Sampled: 
Sampled by: 
Date Received: 
TCLP Extraction: 
Date Extracted: 
Date Analyzed: 
QC-Batch: 

EPA Method 

HTL Sample 

11 95-1334-02 11 

October 3, 1995 
F. Asmar/H. Cancel 
October 3, 1995 
October 4, 1995 
October 4, 1995 
October 7, 1995 
95-050 

RL Amount 
Parameter Number or Analysi'i (ppm) (ppm) 

Alpha-BHC 319-84-6 sw -846-8270 0.003 nd 

Be1a-BHC 319-85-7 SW -846-8270 0.003 nd 

Delta-BHC 319-86-8 sw -846-8270 0.003 nd 

Gamma-BHC (Lindane) 58-89-9 SW -846-8270 0.003 nd 

Heptachlor 76-44-8 sw -846-8270 0.003 nd 

AJdrin 309-00-2 SW-846-8270 0.003 nd 

HepLachlor epoxide 1024-57-3 SW -846-8270 0.003 nd 

Alpha-Endosulfan 959-98-8 sw -846-8270 0.006 nd 

Dieldrin 60-57-1 SW -846-8270 0.006 od 

4,4-DDE 72-55-9 sw -846-8270 0.006 nd 

Endrin 72-20-8 sw -846-8270 0.006 od 

Beta-Endosulfan 33212-65-9 sw -846-8270 0.006 nd 

4,4-DDT 50-29-3 SW-846-8270 0.002 nd 

Methoxychlor 72-43-5 sw -846-8270 0.002 nd 

Endrin KeLOne 53494-70-5 sw -846-8270 0.002 nd 

Endrin aldehyde 7421-93-4 _ll~ .7: .::..u ..... :'!: . 0.002 nd 

Alpha-Chlordane 5to3-7t ... 9 L ~~827(K ~0.005 nd 

1-1 y~' g FEDERICO MJ.U,R J o 
~ Lie. f2.171 ~ 

' <"") 

HIGH TECHNOLOGY LABORATORY, INC. ~ ~ ,~ 
P.O. Box 366950. San Juan. PR 00936-6950 00. ~~ Report No. 95-1334 
Tel. (809) 793-7288 ; Fax 792-9280 '!.rJc0 IJ(,f:\\\.\~ Page 18 
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Pesticides & PCB's Analysis Report 
for 

Target Compound List (TCL) 

Sample ID : Equipment Blank 

CAS EPA Method 
Parameter Number or Ana lysis 

Gamma-Chlordane 51 03-74-2 sw -846-8270 

Touphene 8001-35-2 sw -846-8270 

PCB- 1016 12674-1 1-2 SW -846-8270 

PCB -1221 11104-28-2 sw -846-8270 

PCB- 1232 11 14 1-16-5 SW -846-8270 

PCB-1242 53469-21-9 SW -846-8270 

PCB-1248 12672-29-6 SW-846-8270 

PCB-1254 11097-69-1 SW -846-8270 

PCB- 1260 11096-82-5 SW -846-8270 

nd = non-detected (if present concentration below detection limit) 
RL = Reporting Limit 

HTL Sample No. 95-1334-02 

RL Amount 
(ppm) (ppm) 

0.005 nd 

0.005 nd 

0.005 nd 

0.005 nd 

0.005 nd 

0.005 nd 

0.005 nd 

0.005 nd 

0.005 nd 

ppm = Parts Per Million = milligrams pet liter Oiquids) or milligrams per kilogram (solids) 

HIGH TECHNOLOGY LABORATORY, INC. 
P.O. Bolt 366950, San Juan, PR 00936-6950 
Tel. (809) 793-7288 ; Fu 792-9280 

Report No. 95-1334 
Page 19 



:· 

Sample ID: 
Sample Matrix: 
Sample wtlvol: 
Dilution Factor: 
Level (Iowlmed): 
Digestion method: 
Analysis Method: 

Parameter 

Aluminum 

Antimony 

Arsenjc 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Metals Analysis Report 
for 

Inorganic Target Analyte List (TAL) 

Equipment Blank 
Aqueous 

Date Sampled: 
Sampled by: 

25.0 mL of TCLP Extract 
2.0 

Date Received: 
TCLP Extraction: 

Low 
SW-846-3015 
SW-846-6010 

CAS 
Number 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

744043-9 

7440-70-2 

744047-3 

744048-4 

7440-50-8 

7439-89-6 

7439-92·1 

7439-95-4 

7439-96·5 

7439-97-6 

7440..{)2-0 

7440-09-7 

Date Digested: 
Date Analyzed: 
QC-Batch: 

RL 
EPA Mdhod (ppm) 

3120B 0.011 

3120B 0.011 

3120B 0.010 

31208 0.001 

31208 0.001 

31208 0.001 

3120B 0.011 

3120B 0.001 

3120B 0.001 

31208 0.007 

31208 0.001 

31208 0.005 

3120B 0.003 

31208 0.001 

31128 0.002 

312~~-! ~.00 1 

£.uos:.--·-- ..:.:...·'/k.~\r . ~ 

'g FrJ:~;tCO ~S~.!AR .,, 3 [-( \'~.\ 
·~ Ll ~ -· ~-1 :D , ... .:: . £ ..., : --

HTL Sample 

11 95-1334-02 11 

October 3, 1995 
F. Asmar/H. Cancel 
October 3, 1995 
October 4, 1995 
October 4, 1995 
October 9 to 11, 1995 
95-158 

Amount 
{ppm) 

nd 

nd 

nd 

nd 

nd 

nd 

0.290 

nd 

od 

nd 

nd 

nd 

0205 

nd 

nd 

nd 

0373 

H TECHNOLOGY LABORATORY, INC. <D.~ ,& 
ox 366950, San Juan. PR 00936-6950 -~. ~: ~::::) eport No. 95-133 

BIG 
P.O. B 
Tel. ( 809) 793-7288 ; Frut 792-9280 l,!t.'cn. Ut:El~(,\~ Page 2 

4 
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Metals Analysis Report 
for 

ITUJrganic Target Analyte List (TCL) 

Sample ID: Equipment Blank 

CAS 
Parameter Number EPA Method 

Selenium 7782-49-2 31208 

Silver 7440-22-4 31208 

Sodiwn 7440-23-5 31208 

Thallium 7440-28-0 31208 

Vanadium 7440~2-2 31208 

Z inc 7440-66-6 31208 

nd = non-detected (Ji present concentration below detection limit) 
RL • Reporting Limit 

HTL Sample No. 95-1334-02 

RL Amount 
(ppm) (ppm) 

0.013 nd 

0.001 nd 

0.061 2.11 

0.02.3 nd 

0.001 nd 

0.009 nd 

ppm ,. Pans Per Million =- milligrams per liter Oiquids) or milligrams per kilogmm (solids) 

HIGH TECHNOLOGY LABORATORY, INC. 
P.O. Box 366950, San Juan, PR 00936~950 
Tel. (809) 793-7288 ; FlU 792-9280 

Report No. 95-1334 
Page 21 
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Volatile Organics Analysis Report 
for 

Target Compound List (TCL) 

Sample ID: 
Sample Matrix: 
Sample wt/vol: 
Dilution Factor: 
Level (low/med): 
Prep. method: 
Analysis Method: 

Parameter 

Chloromethane 

Bromomelbane 

Vinyl chloride 

Chloroelhane 

Methylene chloride 

Acetone 

Carbon Disulfide 

1,1-Dichloroethene 

1,1-Dichloroethane 

Field Blank 
Aqueous 
5 mL of TCLP Extract 
1 
Low 
SW-846-5030 
SW-846-8260 

CAS 
Number 

74-87-3 

74-83-9 

75-01-4 

75-00-3 

75-09-2 

67-64-1 

75-15-0 

75-35-4 

75-34-3 

1,2-Dichloroetbene (Lola!) 540-59-0 

Chloroform 67-66-3 

1 ;l-Dichloroethane 107-06-2 

2-Butanone 78-93-3 

1,1.1-Trichloroethane 71-55-6 

Carbon Tetrachloride 56-23-5 

B romodichloromethane 75-27-4 

1 ;1.-Dichloropropane 78-87-5 

cis-1,3-Dichloropropene 10061-01-5 

Date Sampled: 
Sampled by: 
Date Received: 
TCLP Extraction: 
Date Analyzed: 
QC-Batch: 

EPA Method RL 
of Analysis (ppm) 

SW -846-8260 0.002 

sw -846-8260 0.004 

sw -846-8260 0.005 

SW -846-8260 0.002 

SW -846-8260 0.008 

SW -846-8260 0.010 

SW -846-8260 0.010 

sw -846-8260 0.004 

sw -846-8260 0.002 

sw -846-8260 0.0 10 

sw -846-8260 0 .002 

sw -846-8260 0.003 

sw -846-8260 0.010 

SW-846-8260 0.001 

sw -846-8260 0.003 

sw -846-8260 0.003 

SW-846~, .. ~~.001 

'~~· --s~o::: ·r 60 ~ 
!~; \:P~' C:."' ~ 
c::!.l Ft:.>Ei'IICO 1\SMl•.R J o 
.-:. uc. 12471 2: 

HTL Sample 

11 95-1334-03 11 

October 3. 1995 
F. Asmar/H. Cancel 
October 3. 1995 
October 4, 1995 
October 6, 1995 
95-116 

Amount 
(ppm) 

nd 

nd 

nd 

ad 

nd 

0.116 

nd 

od 

nd 

'ltf 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

nd 

P.O. Box 366950. San Juan. PR 00936-6950 --~ · , / ~ eport No. 95-1334 
HIGH TECHNOWGY LABORATORY, INC. ~ ,.., ; & 

Tel. (809) 793-7288 : Fax 792-9280 CJ'tt .. - · ~,t:t-~ Page 22 
~"o U\.'t.~~ 
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Volatile Organics Analysis Report 
for 

Target Compou~rd List (TCL) 

Sample ID: Field Blank HTL Sample No.95-1334-03 

CAS EPA Method 
Pnrameter Number of Analysis 

Trichloroelhene 79-01-6 sw -846-8260 

Dibromoch loromelhane 124-48-1 sw -846-8260 

1,1,2-Trichloroelhane 79-00-5 sw -846-8260 

Benzene 71-43-2 sw -846-8260 

trnns-1,3-Dichloropropcne 10061-02-6 SW-846-8260 

Bromoform 75-25-2 sw -846-8260 

4-Melhyl-2-PcnLanone 108-10-1 sw -846-8260 

2-Hexanone 591-78-6 SW-846-8260 

Tetrachloroethene 127-18-4 SW -846-8260 

Toluene 108-88-3 SW -846-8260 

1.1.2.2-Tetrachloroethane 79-34-5 sw -846-8260 

Chlorobenzene 108-90-7 SW -846-8260 

Ethylbenzene 100-41-4 sw -846-8260 

Styrene 100-42-5 SW-846-8260 

Xylenes (Total) 1330-20-7 SW -846-8260 

1,2-DichJorobenzene 95-50-1 sw -846-8260 

1.3-Dichlorobenzene 541-73-1 sw -846-8260 

1,4-Dichlorobenzene 106-46-7 SW-846-8260 

nd = non-detected (if present concentraLion below detection limit) 
RL = Reporting Limit 

RL Amount 
(ppm) (ppm) 

0.003 nd 

0.003 nd 

0.001 nd 

0.005 nd 

0.001 nd 

0.006 nd 

0.010 nd 

0.001 nd 

0.001 nd 

0.005 nd 

0.005 nd 

0.005 ncf 

0.005 nd 

0.005 nd 

0.010 nd 

0.002 nd 

0.002 nd 

0.002 nd 

ppm = Pans Per Mlllion = milligrams per titer (liquids) or milligrams per kilogram (solids) 

HIGH TECHNOLOGY LABORATORY, INC. 
P.O. Box 366950, San Juan, PR 00936-6950 
Tel. (809) 793-7288 ; F3)( 792-9280 

eport No. 95-1334 
Page 23 



Senzivolatile Organics Analysis Report 
for 

Target Compound List (TCL) 

HTL Sample 

11 95-1334-03 11 

Sample ID: Field Blank Date Sampled: October 3. 1995 
Sample Matrix: Aqueous Sampled by: F. Asmar/H. Cancel 
Sample wtlvol: 500 rnL of TCLP Extract Date Received: October 3, 1995 
Dilution Factor: 1000 TCLP Extraction: October 4, 1995 
Level (low/med): Low Date Extracted: October 4, 1995 
Extr. method: SW-846-3510 Date Analyzed: October 7, 1995 
Analysis Method: SW-846-8270 QC-Batch: 95-050 

CAS EPA Method RL Amount 
Parameter Number of Analysis (ppm) (ppm) 

Phenol 108-95·2 sw -846-8270 0.006 nd 

Bis (2-<:hloroel.hyl) ether 111-44-4 SW-846-8270 0.003 nd 

r 2-<:hlorophenol 95-57-8 sw -846-8270 0.003 nd 

2-Methylphenol 95-48-7 sw _846-8270 0.006 nd 

Bis (2-<:hloroisopropyl) ether 108..()()-l SW -846-8270 0.002 nd 

4-Mel.hylphenol 106-44-5 SW-846-8270 0.006 nd 

N-nitroso-di-n-propylamine 621-64-7 sw -846-8270 0.003 nd 

HeJtachloroethane 67-72-1 SW -846-8270 0.002 nd 

Nitrobenzene 98-95-3 SW-846-8270 0.003 nd 

Isophorone 78-59-1 sw -846-8270 0.003 od 

2-nitrophenol 88-75-5 sw -846-8270 0.003 nd 

2.4-dimel.hylphenol 105-67-9 sw -846-8270 0.003 nd 

Bis (2-<:hloroel.hoxy) methane 111-91-1 SW -846-8270 0.006 nd 

2,4-dichlorophenol 120-83-2 sw -846-8270 0.006 nd 

1,.2,4-Lrichlorobenzene 120-82-1 sw -846-8270 0.002 nd 

Naphthalene 91-20-3 s~ ~ •• ~1.'\rn:;--. 0.002 nd 

4-Chloroaniline 106-47:8 ~~~0~ ~0.005 nd 

/ "/ ,~, 

g FEOtfllCO .4.5M/\R Q 

~ U:;. t2.471 J2 
HIGH TECHNOLOGY LABORATORY, INC. '& 4;~ & v. / ' J eport No. 95-1334 P.O. Box 366950, San Juan. PR 00936-6950 :<_· r 

<'<./, ~~~ 
Tel. (809) 793-7288 ; Fax 792-9280 ~~~.~co uctH~'~ Page 24 



Se1nivolatile Organics Analysis Report 
for 

Target Compound List (TCL) 

Sample ID: Field Blank HTL Sample No. 95-1334-03 

CAS EPA Meth1)d RL Amount 
Parameter Number of Analysis (ppm) (ppm) 

He~achlorobutadiene 87-68-3 SW-846-8270 0.002 nd 

ParachloromeLa cresol 59-50-7 sw -846-8270 0.006 nd 

2-Methylnaphthalenc 91-57-6 SW-846-8270 0.005 nd 

Hcxachlorocyclopentadiene 77-47-4 sw -846-8270 0.002 nd 

2,4,6-uichlorophenol 88-06-2 SW-846-8270 0.008 nd 

2,4 .5-trich !orophenol 95-95-4 sw -846-8270 0.005 nd 

2-chloronaphthalene 91-58-7 SW-846-8270 0.002 nd 

2-nitroaniline 88-74-4 SW -846-8270 0.005 nd 

Dimethyl phthalate 131-11-3 SW -846-8270 0.002 nd 

Acenaphthylene 208-96-8 SW-846-8270 0.002 nd 

2,6-Dinitrotoluene 606-20-2 sw -846-8270 0.002 nd 

3-nitroaniline 99-09-2 sw -846-8270 0.005 od 

Acenaphthene 83-32-9 SW -846-8270 0.002 nd 

2,4-diniu-ophenol 51-28-5 SW-846-8270 0.003 nd 

4-nirrophenol 100-02-7 sw -846-8270 0.005 nd 

Dibenzofuran 132-64-9 sw -846-8270 0.005 nd 

2.4-dinitrotoluene 121-14-2 sw -846-8270 0.003 nd 

Diethylphthalate 84-66-2 SW -846-8270 0.003 nd 

4-chlorophenyl phenyl ether 7005-72-3 sw -846-8270 0.002 nd 

Auorene 86-73-7 SW -346-8270 0.002 nd 

4-Nitroaniline 100-01-6 sw -846-8270 0.009 nd 

4 ,6-diniu-o-o-cresol 534-52-1 sw -846-8270 0.003 nd 

N-nirrosodiphenylamine 86-30-6 S!V::~~-~~q-~ 0.002 nd 

4-bromophenyl phenyl ether 10t-s5a i :~:~":s;6-827o-<· 'i.\ 0.002 nd . ... r~ I ; · I :.4 

\1~ m~~~,~~;;~,\1 1 ~ 1 

HIGH TECHNOLOGY LABORATORY, INC. ·~ . . # 1 j/f 
P.O. Box 366950, San Juan, PR 00936-6950 ,;,>. ~(;;)~ Report No. 95-1334 ',_ ....___.-; tr 
Tel. (809) 793-7288 ; Fax 792-9280 '17~co HC£\.(\~ Page 25 



Senzivolatile Organics Analysis Report 
for 

Target Compound List (TCL) 

Sample 10: Field Blank 

CAS EPA Method 
Parameter Number of Anul,r.;is 

Hexachlorobenzene 118-74-1 sw -846-8270 

Pemachlorophenol 87-86-5 SW -846-8270 

Phenanthrene 85-01-8 SW -846-8270 

Anthracene 120-12-7 sw -846-8270 

Carbazole 86-74-8 SW-846-8270 

Di-n-butyl phthalate 84-74-2 SW -846-8270 

Fluoranthene 206-44-0 sw -846-8270 

Pyrene 129-00-0 SW -846-8270 

Butyl benzyl phthalate 85-68-7 sw -840-8270 

3,3 '-dichlorobenzid.ine 91-94-l SW-846-8270 

Benzo(a)anthracene 56-55-3 SW-846-8270 

Chrysene 218-01-9 SW-846-8270 

Bis (2-ethylhexyl) phthalate 117-81-7 sw -846-8270 

Di-n-octyl phthalate 117-84-0 sw -846-8270 

Benzo(b) fl uoran thene 205-99-2 SW-846-8270 

Benzo(k)fl uoranthene 207.{)8-9 sw -846-8270 

Benzo(a)pyrene 50-32-8 SW -846-8270 

Indeno( 1,2,3-cd}pyrene 193-39-5 sw -846-8270 

Dibenzo(a,h)anthracene 53-70-3 sw -846-8270 

Benzo(gh i)pery lene 191-24-2 SW-846-8270 

nd = non-detected (if present concentration below detection limit) 
RL = Reponing Limit 
ppm = Parts Per Million = milligrams per Liter (liquids) 

HIGH TECHNOLOGY LABORATORY, INC. 
P.O. Box 366950. San Juan, PR 00936-6950 
Tel. (809) 793-72R8 ; Fa.~ 792-9280 

IITL Sample No. 95-1334-03 

RL Amount 
(ppm) (ppm) 

0.005 nd 

0.003 nd 

0.002 nd 

0.002 nd 

0.005 nd 

0.002 0.014 

0.002 nd 

0.002 nd 

0.002 nd 

0.002 nd 

0.002 nd 

0.002 nd 

0.002 0.003 

0.002 nd 

0.002 nd 

0.002 nd 

0.002 nd 

0.002 nd 

0.002 nd 

0.002 nd 

eport No. 95-1334 
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Pesticides & PCB's Analysis Report 

Sample ID: 
Sample Matrix: 
Sample wt/vol: 
Dilution Factor: 
Level (low/med): 
Extr. method: 
Analysis Method: 

for 
Target Compound List (TCL) 

Field Blank 
Aqueous 
500 mL of TCLP Extract 
1000 
Low 
SW-846-3510 
SW-846-8270 

CAS 

Date Sampled: 
Sampled by: 
Date Received: 
TCLP Extraction: 
Date Extracted: 
Date Analyzed: 
QC-Batch: 

EPA Method 

HTL Sample 

11 95-1334-03 11 

October 3, 1995 
F. Asmar/H. Cancel 
October 3, 1995 
October 4, 1995 
October 4, 1995 
October 7, 1995 
95-050 

RL Amount 
Parameter Number of Analysis (ppm) (ppm) 

AJpha-BHC 319-84-6 SW -846-8270 0.003 nd 

Beta-BHC 319-85-7 sw -846-8270 0.003 nd 

Delta-BHC 319-86-8 SW-846-8270 0.003 nd 

Garnma-BHC (Lindane) 58-89-9 SW-846-8270 0.003 nd 

Heptachlor 76-44-8 SW-846-8270 0.003 nd 

Aldrin 309-00-2 SW-846-8270 0.003 nd 

Heptachlor epoxide 1024-57-3 sw -846-8270 0.003 nd 

Alpha-Endosulfan 959-98-8 SW-846-8270 0.006 nd 

Dieldrin 60-57-1 SW-846-8270 0.006 nd 

4,4-DDE 72-55-9 SW-846-8270 0.006 nd 

Endrin 72-20-8 SW -846-8270 0.006 nd 

Beta-Endosulfan 33212-65-9 SW -846-8270 0.006 nd 

4,4-DDT 50-29-3 sw -846-8270 0.002 nd 

Methoxychlor 72-43-5 sw -846-8270 0.002 nd 

Endrin Ketone 53494-70-5 sw -846-8270 0.002 nd 

Endrin aldehyde 7421-93-4 S)V~~~ 0.002 nd 
,~4 , ~ •:_.... .. , 

~1~0.005 Alpha-Chlordane - 5103-71-9 v· :·s)V-846-827()" nd .:') 

,~ .. , \~\ 
,. f r.:r-o-"'"" A"" \fl ·z 1 • c:. t:h.~,u ~"Ill' c 
~~ Uc.l2471 

1<!1 
HIGH TECHNOLOGY LABORATORY, INC. ~~. ~::- J~~ 

eport No. 95-1334 P.O. Box 366950, San Juan, PR 00936-6950 (:(/. ~") 
Tel. (809) 793-7288: Fax 792-9280 ~!feu uct.H(~~ Page 27 
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Pesticides & PCB's Analysis Report 
for 

Target Compound List (TCL) 

Sample ID: Field Blank 

CAS EPA Method 
Para meter Number of Analysis 

Gamma-Chlordane 5103-74-2 SW-846-8270 

Toltaphene 8001-35-2 sw -846-8270 

PCB-1016 12674-11-2 SW-846-8270 

PCB-1 221 11104-28-2 SW-846-8270 

PCB- 1232 11141-16-5 sw -846-8270 

PCB-1242 53469-21-9 SW -846-8270 

PCB-1248 12672-29-6 SW -846-R270 

PCB-1254 11097-69-1 SW-846-8270 

PCB-1260 11096-82-5 SW -846-8270 

nd = non-detected (if present concenuation below detection limit) 
RL = Reporting Limit 

HTL Sample No. 95- 1334-03 

RL Amount 
(ppm) (ppm) 

0.005 nd 

0.005 nd 

0.005 nd 

0.005 nd 

0.005 nd 

0.005 nd 

0.005 nd 

0.005 nd 

0.005 nd 

ppm = Pans Per Million = milligrams per liter (liquids) or milligrams per kilogram (solids} 

HIGH TECHNOLOGY LABORATORY, INC. 
P.O. Box 366950, San Juan, PR 00936-6950 
Tel. (809) 793-7288 ; Fax 792-9280 

Report No. 95-1334 
Page 28 
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.-: ., 

Sample ID: 
Sample Matrix: 
Sample wt/vol: 
Dilution Factor: 
Level (low/med): 
Digestion method: 
Analysis Method: 

Parameter 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Metals Analysis Report 
for 

Inorganic Target Analyte List (TAL) 

Field Blank 
Aqueous 

Date Sampled: 
Sampled by: 

25.0 mL of TCLP Extract 
2.0 

Date Received: 
TCLP Extraction: 

Low 
SW-846-3015 
SW-846-6010 

CAS 
Numbn 

7429-90-5 

7440.36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

744047-3 

7440-484 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7439-97-6 

7440-02-0 

7440-09-7 

Date Digested: 
Date AnaJyzed: 
QC-Ba tch: 

RL 
EPA Method (ppm) 

31208 0.011 

31208 0.011 

31208 0.010 

31208 0.001 

31208 0.001 

3120B 0.001 

31208 0.01 1 

3120B 0.00 I 

31208 0.00 I 

31208 0.007 

31208 0.001 

3120B 0.005 

31208 0.003 

31208 0.001 

31128 0.002 

3IJ.q~(r; "' 0.001 

~~,its·-: ~'0.~~ 
L., n)-t"ro . ... ,,~~- ~ o t •: ,, • 1'.\J :.l .n 

~ u~. ;r::nl ~ 

HTL Sample 

II 95-1334-03 11 

October 3, 1995 
F. Asmar/H. Cancel 
October 3, 1995 
October 4, 1995 
October 4, 1995 
October 9 to 11, 199 5 
95-158 

Amount 
(ppm) 

0.180 

nd 

nd 

nd 

od 

nd 

0.868 

nd 

nd 

nd 

0.104 

nd 

0.275 

0.005 

nd 

nd 

0.395 

'l J~ 
HIGH TECHNOLOGY.LABORATORY, INC. :(11. ¥/ &i 
P.O. Box 366950. San Juan. PR 00936-6950 ";.?.~ / <:,.(; Report No. 95-133 
Tel. (809) 793-72R8 : F~ 792-9280 u~!r':;:---~\Y' Page 2 
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Metals Analysis R eport 
for 

Inorganic Target Analyte List (TCL) 

Sample ID: Field Blank 

CAS 
Parameter Num ber EPA Method 

Selenium 7782-49-2 31208 

Silver 7440-22-4 31208 

Sodium 7440-23-5 31208 

Thallium 7440-28-0 31208 

Vanadium 7440-62-2 31208 

Zinc 7440-66-6 31208 

nd = non-detected (if present concentration below detection limit) 
RL = Reporting Limit 

HTL Sample No. 95-1334-03 

RL Amount 
(ppm) (ppm) 

0.013 nd 

0.001 nd 

0.061 2.56 

0.023 nd 

0.001 nd 

0.009 nd 

ppm = Parts Per Million = milligrams per liter (liquids) or milligrams per kilogram (solids) 

HIGH TECHNOWGY LABORATORY, INC. 
P.O. Box 366950. San Juan. PR 00936-6950 
Tel. (809) 793-7288 : FlU 792-9280 

Report No. 95-1334 
Page 30 



Volatile Organics Analysis Report 

Sample ID: 
Sample Matrix: 
Sample wt/vol: 
Dilution Factor: 
Level (low/med): 
Prep. method: 
Analysis Method: 

f or 
Target Compound List (TCL) 

Trip Blank 
Aqueous 
5 mL of TCLP Extract 
1 
Low 
SW-846-5030 
SW-846-8260 

CAS 

Date Sampled: 
Sampled by: 
Date Received: 
TCLP Extraction: 
Date Analyzed: 
QC-Batch: 

EPA Method RL 

HTL Sample 

11 95-1334-04 11 

October 3, 1995 
F. Asmar/.H. Cancel 
October 3, 1995 
October 4, 1995 
October 6, 1995 
95-116 

Amount 
Parameter Number or Analysis {ppm) (ppm) 

Chloromethane 74-87-3 sw -846-8260 0.002 nd 

Bromomethane 74-83-9 SW -846-8260 0.004 nd 

Vinyl chloride 75-01-4 SW -846-8260 0.005 nd 

Chloroethane 75-00-3 s w -846-8260 0.002 nd 

Methylene chloride 75-09-2 sw -846-8260 0.008 0278 

Acetone 67-64- 1 SW -846-8260 0.010 nd 

Carbon Disulfide 75-15-0 SW-846-8260 0.010 nd 

1,1-Dichloroethene 75-35-4 sw -846-8260 0.004 nd 

1,1-Dichloroethane 75-34-3 sw -846-8260 0.002 nd 

1,2-Dichloroethene (total) 540-59-0 sw -846-8260 0.010 nd 

Chloroform 67-66-3 SW -846-8260 0.002 0.300 

1,2-Dichloroethane 107-06-2 SW-846-8260 0.003 nd 

2-Butanone 78-93-3 sw -846-8260 0.010 nd 

1,1, 1-Trichloroel.hane 71-55-6 sw -846-8260 0.001 nd 

Carbon Tetrachloride 56-23-5 sw -846-8260 0.003 nd 

Bromodichloromethane 75-27-4 sw -846-8260 0.003 nd 

1,2-Dichloropropane 78-87-5 sw-~·. : 
.,~ . ' ' . .., ~ ;.: ~ ..... 0.001 nd 

cis-1,3-Die hloropropene 10061-01-5 ~Y/~846-82"60- · 
:· " 

<.\~' 

-.... ~. ·?.Ii-P I 0 nd 

1~/! ,--~\ 
.... f ·-·~:---,...c ~t1 A'' ' ' ." . -!:;; I f .. .: ':o\lv .. . .: o.o•IP. C 

:C: I Uc:. ~2 ·171 ~ 
HIGH TECHNOLOGY LABORATORY, IN ~~y;/ 1~ Report No. 95-133 P.O. Box 366950, San Juan, PR 00936-6950 ">"~ t::) 
Tel. (809) 793-7288 ; Fax 792-9280 "1:'1,[;;-:----r\'~'-l Page 31 
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Volatile Organics Analysis Report 
for 

Target Compollnd List (TCL) 

Sample ID: Trip Blank 

CAS EPA Method 
Parameter Num ber o( Analysis 

Trichloroelhene 79-01-6 SW -846-R260 

Dibromochloromethane 124-48-1 SW -846-8260 

1,1.2-Trichloroethane 79-00-5 SW -846-8260 

Benzene 71-43-2 sw -846-8260 

Lrans- 1,3-Dichloropropcnc 10061-02-6 SW -846-R260 

Bromoronn 75-25-2 SW-~6-R260 

4-Methyi-2-Pentanone 108-10-1 SW -846-8260 

2-He;,tanone 591-78-6 sw -846-8260 

Teuachloroethene 127-18-4 sw -846-8260 

Toluene 108·88-3 sw -846-8260 

1,1,2.2-Tetrachloroethane 79-34-5 SW -846-8260 

Chloroben7.eoe 108-90-7 sw -846-8260 

Elhylbenzene 100-41-4 sw -846-8260 

Styrene 100-42-5 SW -846-8260 

Xylenes (Total) 1330-20-7 sw -846-8260 

1 ,2-Dichlorobenzene 95-50-1 SW -846-8260 

1 J -Dich I oro benzene 54 1-73-1 sw -846-8260 

1,4-Dich loroben?.ene 106-46-7 sw -846-8260 

nd = non-detected (if present concentration below detection limit) 
RL = Reporting Limit 

HTL Sample No.95-l334-04 

RL Amount 
(ppm) (ppm) 

0.003 nd 

0.003 nd 

0.001 nd 

0.005 nd 

0.001 nd 

0.006 nd 

0.010 nd 

0.001 nd 

0.001 nd 

0.005 0.042 

0.005 nd 

0.005 nd 

0.005 nd 

0.005 nd 

0.010 nd 

0.002 nd 

0.002 nd 

0.002 nd 

ppm = Pans Per Million = miiUgrams per liter (liquids) or milligrams per kilogr.un (solids) 

HIGH TECHNOLOGY LABORATORY, INC. 
P.O. Box 366950, San Juan, PR 00936-6950 
Tel. (809) 793-7~8 ; Fax 792-9280 
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Semivolatile Organics Analysis Report 
for 

Target Compound List (TCL) 

Sample ID: 
Sample Matrix: 

Trip Blank 
Aqueous 

Sample wt/vol: 
Dilution Factor : 

500 mL of TCLP Extract 
1000 

LeveJ (low/med): Low 
Extr. method: SW-846-3510 
Analysis Method: sw -846-8270 

CAS 
Parameter Number 

Phenol 108-95-2 

Bis (2-<:hloroernyl) ether 111-44..4 

2-chlorophenol 95-57-8 

2-Melhylphenol 95-48-7 

Bis (2-cbloroisopropyl) etlter 108..()()- l 

4-Melhylphenol 106-44-5 

N-niuoso-d.i-n-propylarnine 621-64-7 

HeJtachloroernane 67-72-l 

Niuobenzene 98-95-3 

rsophorone 78-59-l 

2-nitrophenol 88-75-5 

2,4-<iime!hylphenol 105-67-9 

Bis (2-chloroethoxy) methane 111-91-1 

2.4-dich lorophenol 120-83-2 

1.2,4-uichlorobenzene 120-82-1 

Naphthalene 91-20-3 

Date Sampled: 
Sampled by: 
Date Received: 
TCLP Extraction: 
Date Extracted: 
Date Analyzed: 
QC-Batch: 

EPA Method 
or Analysis 

SW -846-8270 

SW-846-8270 

sw -846-8270 

sw _846-8270 

SW -846-8270 

sw -846-8270 

sw -846-8270 

SW-846-8270 

sw -846-8270 

sw -846-8270 

sw -846-8270 

SW -846-8270 

sw -846-8270 

SW -846-8270 

sw -846-8270 

s~~~:m'"' 

HTL Sample 

II 95-1334-04 ,, 

October 3, 1995 
F. Asmar/H. Cancel 
October 3, 1995 
October 4, 1995 
October 4, 1995 
October 7, 1995 
95-050 

RL Amount 
(ppm) (ppm) 

0.006 nd 

0.003 nd 

0.003 nd 

0.006 nd 

0.002 nd 

0.006 nd 

0.003 nd 

0.002 nd 

0.003 nd 

0.003 nd 

0.003 nd 

0.003 nd 

0.006 nd 

0.006 nd 

0.002 nd 

0.002 nd 

4-Chforoanilinc 106-47~8 I 
l.~ji. --------. .... _. t{ w -846-8270" ('1~0.005 nd 

I "'/ \:P' (.~ -\ 
::~ \ FEDER!GV ~SMAn ) o 
;.: L!c. ~2,171 :E 
-f'~ ~ HIGH TECHNOLOGY LABORATORY, INC. ~. ~ J~ 

P.O. Box 366950, San Juan, PR 00936-6950 q.,i: ~· ~'0 Report No. 95-1334 
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Se1nivolatile Organics Analysis Report 
for 

Target Compound List (TCL) 

Sa mple ID: Trip Blank HTL Sample No. 95-1334-04 

CAS EPA Method RL Amount 
Parameter Number or Analysis {ppm) (ppm) 

Hexachlorobutadiene 87-6!!-3 sw -846-8270 0.002 nd 

Parachlorometa cresol 59-50-7 SW-846-8270 0.006 nd 

2-Met..hylnaphthalene 91-57-6 SW-846-8270 0.005 nd 

Hexachlorocyclopentadiene 77-47-4 SW -846-8270 0.002 nd 

2,4 .6-lrich lorophenol 88-06-2 sw -&46-8270 0.008 nd 

2,4,5-trichlorophenol 95-95-4 sw -846-8270 0.005 nd 

2-chloronaphthalene 91-58-7 SW-846-8270 0.002 nd 

2-nitroan iline 88-74-4 SW-846-8270 0.005 nd 

Dimethyl phthalate 131-11-3 sw -846-8270 0.002 nd 

Acenaphthylene 208-96-8 sw -846-8270 0.002 nd 

2,6-Din itroto I uene 606-20-2 sw -846-8270 0.002 nd 

3-nitroaniline 99-09-2 SW -846-8270 0.005 nd 

Acenaphthene 83-32-9 sw -846-8270 0.002 nd 

2,4-dinitrophenol 51-28-5 SW -846-8270 0.003 nd 

4-nitrophenol 100-02·7 sw -846-8270 0.005 nd 

Dibenzofuran 132-64-9 SW -846-8270 0.005 nd 

2,4-dinitrotoluene 121-14-2 sw -846-8270 0.003 nd 

Diethylphthalate 84-66-2 sw -846-8270 0.003 nd 

4-<:hlorophenyl phenyl ether 7005-72-3 SW-846-8270 0.002 nd 

Auorene 86-73-7 sw -346-8270 0.002 nd 

4-Nitroaniline 100-01-6 SW -346-8270 0.009 nd 

4,6-dinitro~·cresol 534-52-1 SW -846-8270 0.003 nd 

N-ni~rosodiphenylamine 86-30-6 L' ~~~ 0.002 nd 

4-bromophenyl phenyl ether 101-55h~; / -~, 
SW-846-8 ~ ~ 0.002 nd 

-,. :t' § FEDEniCO 1\!iMf.!\ o 
< u r ·171 :u 1- C. L._. -

HIGH TECHNOLOGY LABORATORY, m ,,.. . .d--;;::·7 Jfi 
Report No. 95-1334 P.O. Box 366950, San Juan, PR 00936-6950 q.,., ~~ 
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Semivolatile Organics Analysis Report 
for 

Target Compound List (TCL) 

Sample ID: Trip Blank 

CAS F:PA Method 
Parameter Number of Analy!iis 

He~achlorobenzene 118-74-1 SW -846-8270 

Pentachlorophenol 87-86-5 sw -846-8270 

Phenanthrene 85-01-8 SW -846-8270 

Anthracene 120-12-7 SW -846-8270 

Carbazole 86-74-8 sw -846-8270 

Di-n-buLyl phthalate 84-74-2 sw -846-8270 

Fluoranlhene 206-44-0 sw -846-8270 

Pyrene 129-00-0 sw -846-8270 

Butyl benzyl phthalate 85-68-7 SW -846-8270 

3.3 '-dichlorobenzidine 91-94-1 SW -846-8270 

Benzo( a)an lhracene 56-55-3 SW -846-8270 

Chrysene 218-01-9 SW -846-8270 

Bis (2-elhylhexyl) phlhaJate 117-81-7 SW -846-8270 

Di-n-octyl phthalate 117-84-0 sw -846-8270 

Benzo(b)Ouoranlhene 205-99-2 SW -846-8270 

Benzo(k)Ouoranlhene 207-~-9 SW -846-8270 

Benzo(a)pyrene 50-32-8 SW -846-8270 

Indeno( I ,2,3~d)pyrene 193-39-5 SW -R46-8270 

Dibenzo(n.h)unlhracene 53-70-3 SW-846-8270 

Bcm:o(ghi)perylcne 1 91-2~-2 sw -846-8270 

nd = non-detected (if present concentration below detection limit) 
RL = Reporting Limit - ---
ppm = Parts Per .Million = milligrams per liter (liquids) 

HTL Sample No. 95-1334-04 

RL Amount 
(ppm) (ppm) 

0.005 nd 

0.003 nd 

0.002 nd 

0.002 nd 

0.005 nd 

0.002 0.009 

0.002 nd 

0.002 nd 

0.002 nd 

0.002 nd 

0.002 nd 

0.002 nd 

0.002 0.003 

0.002 nd 

0.002 nd 

0.002 nd 

0.002 nd 

0.002 nd 

0.002 nd 

0.002 nd 

Report No. 95-1334 
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Pesticides & PCB's Analysis Report 

Sample ID: 
Sample Matrix: 
Sample wt/vol: 
Dilution Factor: 
Level (Jow/med): 
Extr. meUtod: 
Analysis Method: 

for 
Target Compound List (TCL) 

Trip Blank 
Aqueous 
500 mL of TCLP Exrract 
1000 
Low 
SW-846-3510 
SW-846-8270 

CAS 

Date Sampled: 
Sampled by: 
Date Received: 
T CLP Extraction: 
Date Extracted: 
Date Analy7.ed: 
QC-Batch: 

EPA Method 

Parameter Number of Analysic; 

Alpha-BHC 319-84-6 SW-846-8270 

Beta-BHC 319-85-7 SW -846-8270 

Delta-BHC 319-86-8 SW -846-8270 

Gamma-BHC (Lindane) 58-89-9 SW -846-8270 

Heptachlor 76-44-R SW -846-8270 

Aldrin 309-00-2 SW -846-8270 

Heptachlor epoxide 1024-57-3 sw -846-8270 

AJpha-Endosulfnn 959-98-8 sw -846-8270 

Dieldrin 60-57-l SW -846-8270 

4,4-DDE 72-55-9 sw -846-8270 

Endrin 72-20-8 SW -846-8270 

Be~a-Endosulfan 33212~5-9 SW -846-8270 

4,4-DDT 50-29-3 SW-846-8270 

Methoxychlor 72-43-5 sw -8d6-8270 

Endrin Ketone 53494-70-5 SW -846-8270 

Endrin aldehyde 7421-93-4 ).~~~Q., 

5103-71-9 .' 1 , ~--1. ~ · 1~'<:-

~\ AJ pha-Chlordane ,;:;. w:s46-S~~:., . ,. 

1-<' J~ 1.::,/ ';,...\ l ( r-, ·· ~ · r." ~'~ ··· ~~n o 3 t :J t::\! .. ,., . :')! ..... 

H/Gll TECHNOWGY UBORATORY, IN~\?
1 ,& 

·\ ' • , r 
P.O. Box 366950. San Juan. PR 00936-6950 \ <3,.. <.' ~/ ~<::::, 
Tel. (R09) 793-72R8 ; Fax 792-9280 '\(lt.·c~:~\\,\~ 

·~ ..... .:...:J -

HTL Sample 

II 95-1334-04 II 

October 3, 1995 
F. Asmar/H. Cancel 
October 3, 1995 
October 4, 1995 
October 10, 1995 
October 11, 1995 
95-052 

RL Amount 
(ppm) (ppm) 

0.003 nd 

0.003 nd 

0.003 nd 

0.003 nd 

0.003 nd 

0.003 nd 

0.003 nd 

0.006 nd 

0.006 nd 

0.006 nd 

0.006 nd 

0.006 nd 

0.002 nd 

0.002 nd 

0.002 nd 

0.002 nd 

0.005 nd 
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Pesticides & PCB's Analysis Report 
for 

Target Compound List (TCL) 

Sample ID: Trip Blank 

CAS EPA Method 
Parameter Number of Analysis 

Gamma-Chlordane 5103-74-2 SW-846-8270 

Toxaphene 8001-35-2 sw -846-8270 

PCB-1016 12674-11-2 SW-846-8270 

PCB-1221 11104-28-2 sw -846-8270 

PCB-1232 11141-16-5 sw -846-8270 

PCB-1242 53469-21-9 SW -846-8270 

PCB-1248 12672-29-6 SW -846-8270 

PCB-1254 11097-69-1 SW -846-8270 

PCB-1260 11096-82-5 sw -846-8270 

nd = non-detected (if present concenttation below detection limit) 
RL = Reporting Limit 

HTL Sample No. 95-1334-04 

RL Amount 
(ppm) (ppm) 

0.005 nd 

0.005 nd 

0.005 nd 

0 .005 nd 

0.005 nd 

0.005 nd 

0.005 nd 

0.005 nd 

0.005 nd 

ppm = PartS Per Million = milligrams per liter (liquids) or milligrams per kilogram (solids) 

HIGH TECHNOLOGY LABORATORY, INC. 
P.O. Bo x 366950, San Juan, PR 00936-6950 
Tel. (809) 793-7288 ; Fax 792-9280 
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Sample ID: 
Sample Matrix: 
Sample wt/ vol: 
Dilution Factor: 
Level {low/med): 
Digestion method: 
Analysis Method: 

Parameter 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganc.c;;c 

Mercury 

Nickel 

PotaSs ium 

Metals Analysis Report 
for 

Inorganic Target Analyte List (TAL) 

Trip Blank 
Aqueous 

Date Sampled: 
Sampled by: 

25.0 mL of TCLP Extract 
2.0 

Date Received: 
TCLP Extraction: 

Low 
SW-846-3015 
SW-846-6010 

CAS 
Number 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7439-97-6 

7440-02-0 

7440-09-7 

Date Digested: 
Date Analyzed: 
QC-Batch: 

RL 
EPA Method (ppm) 

31208 O.ot 1 

3120B 0.011 

31208 0.010 

3120B 0.001 

3120B 0.001 

31208 0.001 

3120B 0.011 

3120B 0.001 

3120B 0.001 

31208 0.007 

31208 0.001 

31208 0.005 

31208 0.003 

31208 0.001 

31128 0.002 

3~r.fAt ~.001 
;{itJ.oA... --. K~ 

I ·-vI \'·-~' 
2t FEGERICO A:JMAR o 

HTL Sample 

11 95-1334-04 11 

October 3, 1995 
F. Asmar/H. Cancel 
October 3, 1995 
October 4, 1995 
October 4, 1995 
October 9 to 11, 1995 
95-158 

Amount 
(ppm) 

nd 

nd 

nd 

nd 

nd 

nd 

0.153 

nd 

nd 

nd 

nd 

nd 

0.199 

nd 

nd 

nd 

0.377 

::~471 2? 
HIGH TECHNOLOGY LABORATORY, INC. '{~ ~ 1 f1 
P.O. Box 366950. San Juan, PR 00936-6950 ~-~ ~~ Report No. 95-133 
Tel. (809) 793-7288 ; Fax 792-9280 ~t"t~~\~ Page 3 
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Metals Analysis Report 
for 

Inorganic Target Analyte List (TCL) 

Sample ID: Trip Blank 

CAS 
Parameter Number EPA Method 

Selen ium 7782.49-2 3120B 

Silver 7440-22-4 3120B 

Sodium 7440-23-5 31208 

Thallium 7440-28-0 3120B 

Vanadium 7440-62-2 3120B 

Zinc 7440-66-6 3120B 

nd = non-detected (if present concentnu.ion below detection limit) 
RL = Reporting Limit 

HTL Sample No. 95-1334-04 

RL Amount 
(ppm) (ppm) 

0.013 nd 

0.001 nd 

0.061 1.98 

0.023 nd 

0.001 nd 

0.009 nd 

ppm = Pans Per Million = milligrams per liter (liquids) or milligrams per kilogram (solids) 

HIGH TECHNOLOGY UBORATORY, INC. 
P.O. Box 366950, San Juan. PR 00936-6950 
Tel. (809) 793-7288 ; Fa~ 792-9280 

Repon No. 95-1334 
Page 39 



,. 
~4 ... 

OUAIHUM LABORATORIES, INC. 
~ ' l. '"::'I~~IEI !T AL N JO ANALYTICAL SERVICES 
P 0 90 X 366950 SAN JUA~I . PR 00936-6950 

TEL. 

FAX 
(809) 793-7288 
(809} 792-9280 

I .i:·L -J(! (. 

cor~1 ~c:T 
P~Cl~ON 

Qjlftol:,.j 
J,i:· ,.,.,., 

~-~~-flo. :.~..,. · 

.... - •, J /' I 

-J 
\ J --==-..;..,_...._- -..J , ...... , 

.<t" 11 . . -:-.) 
!"... !· ,..J ,_, 

S[. IIVI ' t 
OROER 1 ~0 

I ~' . · ·' - ~ ... _·;;•; ; ;:Jit?'~.,\f /~ ~I ! /'··· ' i -J""' t./( ' l", . . 
- - v 

,,/ v(" 

I:::.'":"". I '? ~~ f. I - .--: ., 
. ... 4 ··-•: to ; eo'\ 

' .. L • , 
t "t''l ' ., ..... ,.,,<I • - . h ,..... ~--·" f ' .. ·-· .#. .. .. . 

~ 
c 

• -..c l .::--. 
... .. . - ........ ~. ~ 

, . • I ' ... -.. ""P ' 
1,- L.·'" 

, .... ~ • J . 

... , ...... . . 
.. -

.... -..,,_ .. ·-· 
-.. ; -.; .:, ::- ) .... 
• • J I : 

I ' 

(' :- -- o\~ ~': __ cv 
Q :-- - ~· G ': __ Fe 

(•.:: - - · P:J GC __ Hg 
oc __ e:~ c:c ___ Mn 

-- ~ :~ r-r '~ 
Pr 

# ••• -,.,;,~ ';o.Y.i -- ----- .-. - - - ... ...._ .... .:5..! _ 
! - ": n·· Pf~-~-'t) ·:IJ ., v - I •·- ' I 

: I t • 
"'I . ~ . ,. .-- -,.,, 

1/;.,t I ~ 

@.: 
c 

r- . 
oo:,,' 

... "", 
"-=· 

\•' , ~, r ~" 
-' •\: I'+.. \.J£r v'-""' . 

!,...• r/ ' 

_..... , ! I 

( i''(J.. -Q_b._rt_i_~----· 
I:P• 
rc 

..,. 
--s-' ' 
~"" 

l g} .!] 
II "' l '-<V p 'tv 

. . 
f ~ 

lt' , ........ 

G C __ se 
GC __ Sn 
GC __ Zn 
GC __ BOO 

c; c - -coo 
GC __ O&G 

G , 

:C 

.?l' .,-u n, ..... '!)- "'(' 
~ G -. ~ 
' p " :, v , ~CJ 

· ; G , ~ o· --·-·- -· . 
fY c;,·- -

_ V _;.· ~~ - ; j i 1 I - - -- .. 6~;3r---,- ,-i--,--' ----1· _ _t__ ~-'c ·..!1 ' • - I ' . 
I p .. 0~ ' I l v ~~ I I I I I I I I 

__ __ _.____ : I I : 

' a 
! I I i c l i 

----ro:-··i-i-,---r-- -:-- ·,-
lc l I I I I 1 1 
L .J I I 

I I 
· G 

- - - - -- :! <c l j J 

G .21 ' 
i Pr' ~o· 1 

I V ~ 
I --t-; 1--t 

: G ~ 
I - ... -

GC __ CYAN 
G C __ PHEN 
GC __ FlASH 
G C __ TOS 
G C __ TSS 
GC _ _ SSmlll 

G 

lc : 

GC __ SSmgll 
0 C __ SULFIOE 
GC __ MBAS 
GC __ NH3 
GC __ TKN 
G C __ T-Phos 

G C __ AOMIICOLOR) 
G C __ PI-CO (COLOR) 
GC __ S04 
GC __ N0 3 
G C __ N03·N02 
GC __ Ca 

p 0 ' 
v /' 

GC _ _ Mp 
GC __ Na 
GC __ K 
GC __ CL 
G C __ HARD 
G C ____ AU< 

NOTES 

~DUISHEDi~NAME fStGN) · · ' · . DATEmME ' ; 

~ r / .. ..... . .- I 
,, ' , •.. /I'! -:: .v;:; 

•'j•' . -- . l -- . ~." I-'M. .. ~..:- - . ' 

,' ---
---------< . 

.. /I 

_J_ 
!.-.. •;: , .... ......._ 

-· -· 



( . 

APPENDIX C 

TREATABILITY STUDY 



j 

1 

-----
' 

OHNI Remediation 
Services Corp. 
A Subsidiary of OHM Corporation 

STABILIZATION/SOLIDIFICATION TREAT ABILITY 
TESTING REPORT FOR THE 

HAZARDOUS WASTE UNIT #9 SLUDGE AT 
PROTECCION TECHNICA ECOLOGICA, INC. 

PENUELAS, PUERTO RICO 

Prepared for: 

Proteccion Tecnica Ecologica, Inc. 
P.O. Box 71331 

San Juan, Puerto Rico 
00936-8431 

Prepared by: 

Paul R. Lear 
OHN£ Remediation Services Corp. 

Findlay, OH 

November 2, 1995 
OHM Project 18146 



. ~ . . . SECTION 2.0 · · , . 
STABILIZATION TREATABlLlTY TESTING .· 

2.1 T ask I· Waste Characterization 

OHM'S Tre::Hability Laboratory received the 5 gallon composite sample of clay-solidified bottom 
sludge material on October 9, 1995. The sample was thoroughly homogenized and portions of the 
homogenized sample material were analyzed for the parameters listed in Table l. Care was taken 
to minimize sampling bias. 

Table 1. Characterization Data - Physical Testing 

Parameter Methodology · < 

pH SW-846 Method 9045 7.38 

Bulk Density ASTM Method 02937 88.0 lb/ftl 

Moisture Content ASTM Method 02166 25.?% 

Note: Moisrure content calculated on a wet weight basis [(weight water)/(total weight)] 

These characterization values were similar to those determined in the earlier treatability testing 
conducted by OHM. 

2.2 Task II -Stabilization/Solidification Screening 

Portions ( -500 g) of the waste sludge sample were mixed with Portland cement or cement kiln dust 
at tow mix ratios: 0.05 and 0.1 0. Mi"< ratio is defined as the weight of reagent divided by the weight 
of waste. The addition of water to each formulation was not required to ensure sufficient mixing of 
the waste material and the stabilization reagent(s). All formulations were mixed using a planetary 
mixer operatihg at 30-40 rpm for 45 to 60 seconds. The treated material from all formulations was 
compacted into a 2"x4" right cylinder molds and cured at 95% relative humidity and ambient 
temperature. After 7 days of curing, the treated material were subjected to unconfined compressive 
strength testing (Table 2). 
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2 



L 
; 

r· 

l 

ff OIDI Remedialion 
' Services Corp. ST ABILlZA TION TREAT ABILITY TESTTI'iG 

Table 2. Strength Development for the Stabilization/Solidification Formulations 

formulation ·Portland Cement Cement Kiln Dust ucs 
Mix Ratio Mix Ratio (psi) 

l 0.05 66.7 I 
2 0.10 68.8 

3 0.5 72.2 

4 0.10 104 

Mix Ratio= [(weight reagent)/(weight waste)] 

2.3 Task ill- Leach Testing 

Since the 0.05 rnLx ratio Portland cement formulation had an unconfined compressive strength value 
of greater than 12 psi after 7 days of curing, it was selected for total and TCLP analysis. The total 
analysis results for sample P- LB are summarized in Table 3 through 6. These results indicated that 
trace levels of toluene, bis(2-ethylhexyl)phthalate, 2-methylnaphthalene, naphthalene, phenanthrene, 
phenol, and pyrene were found in the stabilized material, along with low levels of barium, 
chromium, lead. nickel, vanadium, and zinc. Lower detection limits for the semi-volatile organics 
would not be possible due to the amount of non-identified contamination present in the extracts of 
the stabilized material. A slightly lower detection limit for the volatile organics may have been 
possible, but is also limited by the amount of purgable, non-identified contamination present. 

Analysis of the TCLP leachate from stabilized material (sample P-1 A) for the leachable 
concentrations 9f contaminants on the Target .Analyte List (TAL) (Table 7 through l 0) indicated that 
trace levels of methylene chloride, toluene, 2,4-dimethylphenol, naphthalene, and dieldrin were 
found, along with low levels ofbarilliil, molybdenum, nickel, vanadium, and zinc. Detection limits 
were again affected by the presence of non-identified organic contamination. 
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..::-= Otl\1 Hemedinlion 
' Services Corp. STABILIZATION TREATABILITY TESTING 

Table 3. Solidified Material Total VOCs Content 

Parameter Result (mg!kg) Par::uneter Result (mglkg) 
Acetone <24.3 trans-1 ,3-Dichloropropylene <12.1 
Acrolein <60.7 Ethylbenzene <12.1 

r . Acrylonitrile <30.3 Ethyl Acetate <~8.5 

Benzene <12.1 Methyl Bromide <12.1 
Bromoform <12.1 Methyl Chloride <12.1 

Carbon T etracWoride <12.1 Methylene Chloride <12.1 
Chlorobenzene <12.1 1, 1 ,2,2-Tetrachloroethane <12.1 

Chlorodibromomethane <12.1 Tetrachloroethylene <12.1 
Chloroethane <12.1 Toluene 21.8 

f. 
Chloroform <12.1 1,1,1-Trichloroethane <12.1 

2-Chloroethylvinyl ether <12.1 1,1 ,2-Trichlorethane <12.1 
Dichlorobromomethane <12.1 Trichloroethylene <12.1 

1 , 1-Dichloroethane <12.1 T richlorofluorornethane <12.1 
l ,2-Dichloroethane <12.1 1 ,2-trans-Dichlorethylene <12.1 . 

1, 1-Dichloroethylene <12.1 1, 1 ,2-Trichlorotrifluorethane <12. 1 
1 ,2-Dichloropropane <12. 1 Vinyl Chloride <12.1 

cis-1.3-Dichlorooroovlene <12. 1 Xvlenes <12.1 
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ff Ol-l\1 Remediation 
' Services Corp. STABILIZATION TREATABILITY TESTING 

Table 4. Stabilized y{aterial Total Semivolatiles Content 

Parorneter Result P3mllleter Result Parameter Result II {mg/kg) (mg.> kg) (mg~kg) I II 
Acenaphthene <.too Chrysene u~ Hexachlon:yclopen~diene <~ .00 I 

I !; 
Acennphthylene <~.00 DibenzO( a.h )Mthrac:ne ~.00 Hexachloroethnne ~.00 ' I 

Anthracene <4.00 Dibenzofuron <"'.00 lndeno ( I,:U-c.d)pyrene ~.00 
I 
I 

II 
Benndine <4.00 Di-n-butyl Phthalate ~.00 lsophorone <~.00 I 

I Benzo( a )anthrocene <4.00 Di-n-occyl Phthalate <-'.00 2-Methylnaphthnlene 22.7 I 
Benzo(b}tluoranthene ~.00 1.2-Dichlorobenzene <~.00 2-Methylph.:nol ~.00 I !! Benzo(k)tluoranthene <4.00 1.3-Dichlorobenzeoe ~.00 4-Methylphenol <~.00 I 
Benzo( gh i)pery lene <4.00 1.+-Dichlorobenzene <~.00 N-Nitrosodiethylamine <4.00 

( 
II Benzo( a)pyrene ~.00 3.3'-Dichlorobenzidine <.1.00 N-Nitrosodi-n-propylamine <4.00 I 

~ ·s (2-Chloroethoxy)methane <4.00 2.+-Dichlorophenol <.1.00 N-Nitrosodiphenylamine <~.00 ll bis (2-Chloroethyl)ether <4.00 Diethyl Phthalate ~.00 Naphthalene 8.56 
b is(:! -ChI oro isopropy I )ether <4.00 Dimethyl Phthalate <~.00 Nitrobenzene <~.00 

I 

II bis(2-Ethylhexyl)phthalate 12.4 2.+-Dimc:thylphenol <~.00 2 -Nitropheno I <4.00 
4-Bromophenyl Phenyl Ether <4.00 4.6-Dinitro-o-cresol <10.0 4-Nitrophenol <20.0 I 

II Butyl Benzyl Phthalate <.1.00 !.+-Dinitrophenol <:0.0 Pentachlorophenol <~.00 

Carbazole <.1.00 2.4-Dinitrotoluene ~.00 Phennnthrene 19.6 

I! 4-ChloroMiline <.1.00 2.6-Dinitrotoluene <4.00 Phenol 4.04 
p-Ch loro-m-creso I ~.00 Fluoronthene <4.00 Pyrene 6A4 I 

li 2-Chloronaphthalenc: <4.00 Fluorene <.1.00 Pyridine <4.00 I !! 2-Chlorophenol <~ .00 Hexachlorobenzene <-tOO 1,2.4-Trichlorobenzene <4.00 

II 
~-Chlorophenyl Phenyl Ether <4.00 Hexachlorobutadicne <.1.00 2A.5-T richlorophenol <4.00 

? d fi-Trirh: tnl < J 00 
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' Services Corp. STABILIZATION TREATABILITY TESTING 

Table 5. Stabilized Material Total Metals Content 

Parameter Result Parameter Result 
(mglkg) (mglkg) 

Aluminum 9950 Magnesium 8920 
Antimony <3.94 Manganese 374 

Arsenic <9.85 Mercury 0.370 
Barium 176 Nickel 453 

Beryllium <1.97 Potassium 2290 
Cadmium <1.97 Selenium <9.85 
Calcium 281000 Silver <1.97 

Chromium 125 Sodium 1540 
Cobalt 22.0 Thallium <9.85 
Copper 161 Vanadium 1620 

Iron 39800 Zinc 303 
Lead 143 
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I 

Table 6. Stabilized Material Total Herbicides. Pesticides, and PCBs Content 

Parameter Result (mg!kg) PJ.rameter Result (mglkg) 
2 . .!-D <0.093 Endrin <0.033 

2,-+,5-TP <0.093 Endrio aldehyde <0.033 

Aldrin <0.033 gamma-BHC <0.033 

alpha-BHC <0.033 Heptachlor <0.033 

beta-BHC <0.033 Heptachlor epoxide <0.033 

Chlordane <0.331 Toxaphene <0.662 

l 
4,4'-DDD <0.033 Methoxyclor <0.033 

4,4'-DDE <0.033 Aroclor 1016 <0.331 

4,4'-DDT <0.033 Aroclor 1221 <0.331 

delta-BHC <0.033 Aroclor 1232 <0.331 

Dieldrin <0.033 Aroclor 1242 <0.33 1 

Endosulfan sulfate <0.033 Aroclor 1248 <0.331 

Endosulfan I <0.033 Aroclor 1254 <0.331 

Endosulfan II <0.033 Aroclor 1260 <0.331 

18146 PROTECO HAZARDOUS WASTE UNIT 119 November 2. 1995 

7 



..:..# OfDI Remediation 
' Sen ;ccs Corp. STABILIZATION TREATABILITY TESTING 

Table 9. Stabilized Material TCLP Metals Content 

Parameter Result Parameter Result 
(mg!L) (mg/L) 

. 
Aluminum <0.100 Magnesium 40.5 

Antimony <0.060 Manganese 0.110 

Arsenic <0. 100 Mercury <0.001 

Barium 0.276 Molybdenum 0.248 

BeryUium <0.005 Nickel 0.388 

Cadmium <0.005 Potassium 19.0 

Calcium 853 Selenium <0.100 

Chromium <0.020 Silver <0.020 

Cobalt <0.020 Sodium 4010 

Copper <0.020 Thallium <0.100 

Iron <0.100 Vanadium 1.14 

Lead <0.100 Zinc 0.250 

18146 PROTECO HAZARDOUS WASTE UMT rt9 November 2. 1995 
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Table l 0. Stabilized Material TCLP Herbicides, Pesticides, and PCBs Content 

Parameter Result (rng/L) Parameter Result (mg!L) 
2.4-D <0.0005 Endrin <0.000 1 

2,4,5-TP <0.0005 Endrin aldehyde <0.0001 
Aldrin <0.0001 gamma-BHC 0.0001 

alpha-BHC 0.0008 Heptachlor <0.0001 
beta-BHC <0.0001 Heptachlor epox.ide <0.0001 
Chlordane <0.001 Toxaphene <0.002 
4,4'-DDD <0.0001 Methoxyclor <0.0001 
4,4'-DDE <0.0001 Aroclor 1 0 16 <0.001 
4,4'-0DT <0.0001 Aroclor 1221 <0.001 

delta-BHC <0.0001 Aroclor 1232 <0.001 
Dieldrin 0.0003 Aroclor 1242 <0.001 

Endosulfan sulfate <0. 0001 Aroclor 1248 <0.001 
Endosulfan I <0.0001 Aroclor 1254 <0.001 
Endosulfan II <0.0001 Aroclor 1260 <0.001 
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~ -.- . SECTION 3.0 · - :- . · .. .:-. 

. TREATABILITY TESTING CONCLUSIONS ~ 

The Hazardous Waste Unit #9 sludge material appears amenable to stabilization. A dry, friable, soil­like treated product can be producecL The unconfined compressive strength of the treated product exceeds the 12 psi required to support heavy construction equipmenL Stabilization with a 0.05 mix ratio of Portland cement or a 0.10 mix ratio of cement kiln dust was required to produce an acceptable treated product. 

Analysis of the stabilized material for the total concentrations of contaminants on the Target Analyte List (TAL) indicated that trace levels of toluene, bis(2-ethylhexyl)phthalate, 2-methylnaphthalene, naphthalene,_ phenanthrene, phenol, and pyrene were found, along with low levels of barium, chromium, lead, nickel, vanadium, and zinc. 

Analysis of the TCLP leachate from stabilized material fo r the leachable concentrations of contaminants on the Target Analyte List (TAL) indicated that trace levels of methylene chloride, toluene, 2,4-dimethylpheno~ naphthalene, and dieldrin were found, along with low levels ofbarium., molybdenum, nickel, vanadium, and zinc. 

As with all rrearabi/ity and laboratory studies, the results of this study were obtained under laboratory conditions using a composite sample. Full scale processing under field conditions and/or variabi/iry in the materials to be treated may result in treated material which varies from the treated material produced under laboratory conditions. 
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ANALYTICAL DIVISION 
Laboratory Analysis 

Report(s) # 619035 

Client: OHM Remediation Services Corp . 
. ~. TAC Treatability, Findlay, OH 

Attn: Paul Lear 

Project: 18146T- Proteco 

Sample(s) Received: October 16, 1995 
Order Received: October 16, 1995 

Data Due: October 23, 1995 

Data Reported: October 25, 1995 

This report is ·PROPRIETARY AND CONFIDENTIAL· and delivered to, and intended for the exclusive use of the above named client only. OHM Remediation SeNices Corp., Analyrical Division, assumes no responsibility or liability for the reliance hereon or use hereof by anyone other than the above named client. 

Revi~ed and Approved by: DaLe.: November 2. 1995 
Thomas £. Gran, Ph.D., Vice President 
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PROJECT NARRATIVE 

The foilowing items re!ate to the samples and analytical cata contained in this report. 

o The identity of all pesticide and herbicide cGmpounds were confirmed by secondary column analysis. 

o Note any comments at the bottom of the tables in Appendices B and C. 

o Insufficient sample volume was available to periorm matrix spikes for Batches #07C51523, #07H51524 and #07P51525. Batch acceptance is based on method spike recoveries. 

o The lowest detection possible was reported for this project. 

The following relate to the timeliness and completeness of the analytical data reported: 

o Data was reported to Mr. Pat Grine and Mr. Paul Lear on Monday, October 23 and Wednesday, October 25, 1995. All data, except the following, were reported within the required time frame. 

PARAMETER I REASON FOR DELAY 

Pesticides and Herbicides !Instrument capacity problems. 



SAMPLE INFOJ.~ATION SUMMARY 
So111pl ~.: 

I Lab Sample 
Prep Analysis II o ld I ld 

I 
ld Date t'-lcl trix Metho d QC Datch U Date Date fvlet Run II Analyst 

p - 1 }\ I J09·100 10/16/95 Solid 1311 10/16/95 N/A YES Lucy R . Solid 1311-ZHE 10/16/95 N/A YES Lucy R. I Leachate 6010 Q7M720J 10/18/95 10/18/95 YES IM65 46 Sloan R. Leachate 74 70 Q7G7206 10/18/95 10/18/95 YES !55297 Sloan R . Leachate 8080 Q7P51525 10/17/95 10/24/95 YES ~Z1809 Kuns elman 1\ . Leach:1te 8150 Q7H51524 10/18/95 10/23/95 YES ~112919 Stewart 1,. Le<lcha t e 824 0 Q7V4732 10/21/95 10/21/95 YES C6260 Knieriem G. Leachate 8270 Q7C51523 10/18/95 10/18/95 YES 88384 Dlgelo w K. 

. 



APPENDIX A 

DATA SUMMARY REPORT 



Cott~p <lnY : 0 111'1 REI'IEDII\TION SERVIC ES CORP . 

Parameters 

Sample Point ID: 
1\SC Sample Number: 

Sample Date: 
Facility Code: 

Units 

P-lA 
J09400 
951016 
018116T 

,tCR.J\ TCLP Leacha te Herbicide Analysis, GC, (GS52) 
2, ·1-0 mg/L <.0005 2,•1,5-TP (S il vex) mg/L <.0005 

I'CLP Peoticidc and PCB Analyoio, GC, (GS55) 

Aldri n mg/ L <.0001 Alphn·DIIC mg/L .0008 Ueta · OI IC mg/L < .0001 C:h lon.lnne mg/L <.001 ·l, -t' ·DOD mg/L <.0001 
·1 , ·I' ·DOE mg/ L <.0001 ·l , ·1' -DDT mg/L <.0001 Ut!l til · GIIC mg/L < . 0001 Die1drill mg/L .OOOJ Enuo:Hll fan :;ul fate mg/L <.0001 
EncoGulfa n I mg/L <.0001 Endonlllfan li mg/L <.0001 Endt·in mg/L <.0001 Endri n aldehydP. mg/L <.0001 G;:~onma - BnC mg/L .0001 

lleptachlor mg/L <.0001 llaptachlo l: cpox ide mg/ L <.0001 Toxa phene mg/L < .002 r·!e thoxychlor mg/L <.0001 1\roc l o r 1016 mg/L <.001 

Aroclor 122 1 mg/L <.001 Aroclor 123 2 mg/L < .001 Aroc lor 124 2 mg/L < .00 1 ;\roclor 124 8 mg/L ,,001 ;, roc lot· 12 51\ mg/L <.001 

Aroclor 126 0 mg/L <.001 

DATA SUMMARY REPORT 01\TE: 10/25/95 

PI\GE: 1 



DATA SUMMARY REPORT 
Company : 0 111•1 REI'IEDIATION SERVICES CORP . 

Sample Point ID: 
ASC Sample Number: 

Sam(>le Date: 
F'acill.ty Code: 

Parameters Units 

P-lA 
J09400 
951016 
01Bl46T 

6pocial Requested Leachate Hetals Analysis, (HE42) 
.1\luminum 
.ll.ntimony 
/\l."Se n ic 
Uat· i urn 
Oe 1·yllium 

Cadmium 
Ce~ lcium 
Chromi um 
Cobalt 
Copper 

Iron 
Lead 
Magnesium 
M~n9anese 
Mercury 

1-lolybdenum 
Nickel 
Potassium 
Selenium 
Silver 

Sodium 

l
Tha ll ium 
Va nadium 
line 

pecial Requested TCLP Leachate 
1,2,4-Trichlorobenzene 
1,2-Dlchlorobcnzene 
1,3-Dichlorobenzene 
1, 4 - Dichlorobenzene 
2.4, 6 -Trichlo r ophenol 

::. ·1- Dichlor ophenol 
2. ·1-Dimethylphenol 
~. 4 - Dinitrophenol 
2 , 4 - Dinitrotoluene 
~.6- Dinitrotoluene 

mg/L <.100 
mg/L <.060 
mg/L <.100 
mg/L .276 
mg/L <.005 

mg/L <.005 
mg/L 853 
mg/L < . 020 
rng/L < . 020 
mg/L < . 020 

mg/L <.100 
mg/ L <.100 
mg/ L 40 .5 
rng/L . 110 
mg/L <.001 

mg/L . 248 
mg/L .300 
mg/L 19.0 
mg/L <.100 
mg/L <.020 

mg/L 4010 
mg/L < . 100 
rng/L 1.14 
rng/L .250 

Semi-Volatile Analysis, MS, 

mg/L < .010 
mg/L <.010 
mg/L <.010 
mg/L <.010 
mg/L <.010 

mg/L <.010 
rng/ L .037 
mg/L <.050 
mg/L <.010 
mg/L <.010 

(MS 4 7) 

D/\TE: 10/25/95 

P/\CE: 2 



Company : OIIM I~Et-lli:DIATION SERVICF.S CORP. 

Sample Point ID: 
ASC Sample Number: 

Saml?le Date: 
Facil1ty Code: 

Parameters Units 

P- lA 
J09400 
951016 
01Bl46T 

DATA SUMMARY REPORT 

~pec ial Requested TCLP Leachate Semi-Volatile Analysis, MS, (MS47) 
2-Chloronaphthalene 
2-Chlorophenol 
2- Nltropheno l 
J,l ' - Dichlorobenzidine 
4 ,G -Oinit r o - o -cre sol 

4 - Bromophenyl phenyl ether 1 -Chlorophenyl phenyl ether 
·1 - Nl tropheno l 
Acenaphthene 
.1\cenaphthyl ene 

Anthracene 
lle11zidinc 
Uenzo(a)anthracene 
Benzo (a)pyrc ne 
n~nzo (b)fluoranthene 

Benzo (ghi)perylene 
!ll!nzo (k) fluc L·anthene 
Dutyl benzyl phthalate 
Cht"y!;e ne 
lh- n - butyl phtha late 

Di- n-octyl phthalate Dibenzo(a,h) anthracene 
Dicthyl phthala te 
Dimethyl phtha late 
F'luoranthene 

f luorene 
llexachlorobenzene 
llcxachlorobutadiene 
llexachlorocyc lopentadiene 
Hexachloroethane 

Indeno(1,2,J -cd)pyrene 
[!..:ophoronc 
N-Nitrosod i -n-propylamine N- Nit r osodimethylamine 
:1- Nitrosodiphenylamine 

mg/L 
mg/L 
mg/L 
rr.g/L 
mg/L 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

mg/L 
mg/L 
mg/ L 
mg/L 
mg/L 

mg/L 
mg/L 
rng/ L 
mg/1. 
mg/L 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

<.010 
<.010 
<.010 
<.010 
<.025 

<.010 
<.010 
<.050 
<.010 
<.010 

<.010 
<.010 
< . 010 
< . 010 
<.010 

<.010 
<.010 
<.010 
<.010 
<.010 

< . 010 
<.010 
< . 010 
< .010 
<.010 

<.010 
< . 010 
<.010 
<.010 
<.010 

< . 010 
<.010 
<.010 
<.010 
<.010 

- ... 

DATE : 10/25/95 

P/\GI~ : J 



Cvmpil ny : 0111·1 REHED IATI ON SERV I CES CORP . 

Sample Point ID: 
ASC Sample Number: 

Sample Date: 
Facility Code: 

Parameters Units 

P-1A 
J09400 
95101 6 
018146T 

DATA SUMMARY REPORT 

~pecial Requested TCLP Leachate Semi-Volatile Analysis, MS, (MS47) 
Naphtha lene 
Nitrobenzene 
Pentac hloroo henol 
Phenanthren<.: 
Phenol 

Pyr-e ne 
bls(~ · Chlor-oethoxy)methane 
bi s(2 - Chloro ethyl) ether 
bis (2 - Chloro isopropyl)ether l>is(2- Ethylhexyl lphthalate 

p- Chlo::o - m -en~ sol 

mg/L 
rng/L 
mg/L 
mg/L 
mg/L 

mg/L 
mg/L 
m;J/ L 
mg/L 
mg/L 

mg/L 

.025 
<.01 0 
<.010 
<.010 

. 098 

<.010 
<.010 
<.010 
<.010 
<.010 

<.010 
Gpecial Requested TCLP Leachate (ZHE) Volati le Analysi s, MS, (MVS3) 

1,1,1-Trichloroethane mg/1. <.050 1,1 ,2, 2- Tetra:hloroethane mg/L <.050 l,1 ,2-Trichlo roethane mg/L <.050 1,1-Dichloro~thane mg/L <.050 1,1-Dichloroe thylene mg/L <.050 
1,2-Dichloroethane mg/ L <.050 1 , 2-Dichloro prnpane mg/L <.050 1,2-Tran s-dichloroethylene mg/ L <.050 2-Chloroethylvinyl ether mg/L <.O!.iO .t\c t·olein mg/L <.250 

Ac ryloni tri le mg/L <.125 Benzene mg/ L <.050 Bromoform mg/ L <.050 Carbon tetrachloride mg/ L <.050 Chlorobenzene mg/L <.050 

Chlorodibro momethane mg/ L <.050 I Chloroethan e mg/L <.050 Chloroform mg/L < .050 Ol.Clllorobromomethane mg/L <.050 £L hylbenzene mg/L <.050 

l·lethyl bromide mg/L <.050 Hcthyl chlonde mg/L <.050 

•. 

DJ\TE: 10/25/95 

PAGE: 4 



C0n1pany : Ollt'l REMED IATI ON SERVICES CORP. 

Sampl e Point I D: 
ASC Sample Number: 

Sam~le Date: 
Facil1 ty Code: 

Pa l'ame te 1·s Units 

P- l A 
J09400 
951016 
018146T 

DATA SUMMARY REPORT 

~ pecial Requested TCLP Leachate(2HE) Vola tile An alys is, HS , (HV5 3) 
~'!e thylene chloride 
Tetrachloro e thylene 
TOlliCnc 
Tdr.:l1loroethvl ene 
'l'r ichlorof lucn omethane 

Vinyl chloride 
C: l!; - 1, 3- Dichlcrop1.·opylene 
L rans · 1, 3- r:a c hloropt·opylene 

mg/L 
mg/L 
mg/L 
mg/L 
m'!)/L 

mg/L 
mg/L 
mg/L 

.054 
<.050 

. 051 
<.050 
< . 050 

< . 050 
<.050 
<.050 

D/\TE: : 10/25/95 

PI\(;(::: 5 



APPENDIX 8 

QUANTITATIVE RESULTS 



TCLP p EST!C !DE AND PCB AN A LYSIS, GC, ( GS55 ) 
Ccr::?any Nar:\e 

Or..:·! ~:=:>!~~I.:..TIO. I SE~VIC::S CO~? . 

CCr:\?OU:":CS 

~ldr.1n 
~lpha-3~C 
Seta-3nC 
Chlordane 
4, 4 ' -DDD 

4 , 4' -DDE 
4,4 ' -DDT 
Delta-aHc 
loieldrin 
Endosul fan sulfate 

Endosulfan I 
Endosulfan !I 
Endrin 
Endrin aldehyde 
Gamma-BHC 

!Heptachlor 
!Heptachlor epoxide 
Toxaphene 
Methoxychlor 
iAroclor 1016 

Aroclo r 1221 
Aroclor 1232 
Z:..roclor 1242 

":"oclor 1248 
:oclor 1254 

Aroclor 1260 

I 

Faci. Lty 

0181-i6T 

Sa.=:::Jle 
rtesults 

mg/L 

NO 
.0008 

ND 
ND 
ND 

NO 
ND 
ND 

.0003 
NO 

NO 
NO 
ND 
ND 

.0001 

ND 
ND 
ND 
NO 
ND 

ND 
ND 
h'D 
ND 
ND 

ND 

Sa~ple ?oint ASC Sar::?le No. 

?-lA J09; oo 

~ece~:.:.c:: 3lank 3acc:: 
Lir:lit:s Results Nurnb e ::-mg / L mg / L 

.0001 ND Q7PS1525 .0001 NO Q7P51525 

.0001 ND Q7PS1525 
.001 NO Q7P51525 

.0001 NO Q7PS1525 

.0001 NO Q7PS152 5 .0001 NO Q7PS152 5 .0001 ND Q7PSl 525 .0001 NO Q7P51525 
.0001 NO Q7PS1525 

.0001 NO Q7PS1525 

.0001 ND Q7PS1525 .0001 ND Q7PS1525 

.0001 NO Q7P51525 

.0001 ND Q7P51525 

.0001 NO Q7 P51525 .0001 ND Q7PS1525 .002 NO Q7PS1525 

.000 1 NO Q7PS1 5 25 .001 ND Q7PS1525 

.001 ND Q7PS1525 

.001 ND Q7P51525 .001 ND Q7PS1525 .001 NO Q7PS152S .001 ND Q7PS1525 

.001 ND Q7P51525 



RCRA TCLP LEACHATE HERBICIDE ANALYSIS , GC , (G$52) 
Company Name Facilit:y Sample Point 
or-:·i ~=:r-t=:or;.TION s=:~vrc:::s :ortP. OlBHoT P-lA JQ 9.; QQ 

S~?le De;:e~:.ion 3lank 3a cc:"1 Compounds Resul::s Li::u t. s ~esul:.s Xc~e: mgt: ... tr.g / L mg /L 
2,4-0 

NO .0005 NO Q7H51524 2,4,5-TP (Silvex) ND .0005 ND Q7HS1524 

.· 



SPECIAL RE QUESTED LEACH AT E METALS ANALYSIS I (M E42) 

Facili : y Sa mple Peine ASC Sample No. 
o:~·! RE:1EDI~T:ON Sc:?.VICES CO;{?. P- 1.;, J09.;oo 

Sa.::>le Dec:.-=c::..o:-1 Elank 3acc!1 Compou:1ds Results Lir:~i.:s Resulcs Numbe:::-

I mg/L mg / L mg/L 
Alum1.num ND . 1 00 ND Q7M7203 !Ancimony ND . 060 ND Q7M7203 !Arsenic ND . 1 00 ND Q7M7203 Ba rium . 2 76 .100 ND Q7M7203 Beryllium ND . 005 ND Q7M72 03 
Cadmium 

ND .005 ND Q7M7203 Calcium as:; 1. 00 NO Q7M7203 Chromium ND . 020 NO Q7M7203 Cobalt: ND .020 ND Q7M7203 Coppe r ND . 0 20 ND Q7M7203 
Iron 

ND . 100 ND Q7M72 03 

j '." 

Le ad 
ND . 1 00 ND Q7M72 03 Magnesium 4 0.5 l. 00 ND Q7M72 03 Manganese .110 .01 0 ND Q7M7203 Mercury ND . 0 01 ND Q7G7206 

Molkbdenum .248 . 02 0 ND Q7M7203 Nic·el . 388 .04 0 ND Q7M720 3 Pot:assium 1 9 . 0 2 . 00 ND Q7M7203 Selenium ND .100 ND Q7M7203 Silve r ND . 02 0 ND Q7M7203 
!sodium 4010 1 . 00 ND Q7M72 0 3 ~hallium ND . 100 ND Q7M72 03 anadiu m 1.14 . 02 0 ND Q7M7203 :inc .250 .200 ND Q7M720 3 

. ' 



SPECIAL REQUESTED TCLP LEACHATE SEMI-VOLATILE ANALYSIS, MS, (MS47) 

Cc:npa:1y Name :acil icy Sa:nple ?oint:. ASC Sample No . 

OE:'-1 !<.E:OIEDIATION SERVICES CC!<.? . 01Sl46T P-1.~ J09 .. 0 0 

Sa:::)le :>-2t.~ cw;io:: 3la :1:-c 3a:::=!'l 
Com;:ou::cs Resul~s Ll;;~!.~S Results Nl::':\be::-

rr.g / :. ms/ L mg/ L 

N~c::-obenzene ND .010 ND Q7CS1523 
p-Chloro-m-cresol ND .010 ND Q7CS1523 
~encachloroohenol ND _010 ND Q7CS1523 
Phenanthrene ND .010 ND Q7CS1523 
Phenol .098 .010 NO Q7C51523 

Pyrene ND _010 ND Q7C51523 

-: 



SPECIAL REQUESTED TCLP LEACHATE( ZHE ) VoLATILE ANALYSIS, MS , <MV53) 

Facility Sample ?oint ASC Sample No. 

02·! ~:::t·lEDIAT!ON SC:~VICES CO~P. 018H6T P-1.:. J09.;00 

Sa.:~ple Cet:ec:;i..:;:l 3lank 3a:;c!-1 
Co r:r~~ ::n.:.:l ds Results Limits ~esults Nc::6er 

mg/L mg/!.. mg/L 

1,1,1-T::ic!-lloroethane N:> .050 NO Q7V4732 
1,1,2,2-Tetrac!-lloroethane N:> .050 NO Q7V4732 
1,1,2-Trichloroethane ND .050 NO Q7V4732 
1,1-Dichloroethane ND .050 NO Q7V4732 
1,1-Dichloroethylene ND .050 NO Q7V4732 

1.2-Dichloroethane ND .050 NO Q7V4732 
1,2-Dichloropropane ND .050 NO Q7V4732 
1,2-Trans-dichloroethylene ND .050 NO Q7V4 732 
2-Chloroethylvinyl ether ND .050 NO Q7V4732 
Acrolein NO .250 NO Q7V4732 

!Acrylonitrile ND .125 NO Q7V4732 
Benzene ND .050 NO Q7V4732 
Bromoform NO .050 NO Q7V4732 
Carbon tetrachloride ND .050 ND Q7V4732 
Chlorobenzene NO .050 NO Q7V4732 

Chlorod~bromomethane ND .050 ND Q7V4732 
Chloroethane NO .050 ND Q7V4732 
Chloroform ND .050 NO Q7V4732 
cis-1,3-Dichloropropylene ND .050 ND Q7V4732 
Dichlorobromomethane ND .050 NO Q7V4732 

Ethylbenzene NO .050 ND Q7V4 732 
Nethyl bromide tiD .050 NO Q7V4732 
Methyl chloride ND .050 NO Q7V4732 

':hylene chloride .054 .050 NO Q7V4732 
.rachloroethylene ND .050 ND Q7V4732 

Toluen~ . 051 . 050 NO Q7V4732 
trans-1,3-Dichloropropylene ND . 050 NO Q7V4732 
Trichloroethylene ND . 050 NO Q7V4732 
Trichlorofluoromethane ND .050 NO Q7V4732 
Vinyl c!-lloride ND .050 NO Q7V4732 



.. . 

Job li nk : 619035 
QUALITY AS~URANCE REPORT 

t.IETIIOD 51'1 KE MATRIX SPIKE SPIKE DUPLICAT E % COl\ II'Ll~TJ.: 
DL:mk Addcd Spiked \ Rce . Splked Unllpk Added Spiked - ---·-,--\ Rec. Added Spl ked \ Ul' l> Compound ( s) Cone. Cone . Cone . Ree . l.imi ts Sample Id. Cone . Cone. Cone. Rec . l-imits Cone. Cone. Ree . RPD l .lllll c UiltCII U \ 

:. 4 · Ulnit r ocol uc nc m.g I I 0 .100 .0940 94 H · t l n O?C51523 100L 39 · 139M 
"/SN ,\Ct.:l,:lf)ht.hl!ne mg/ l 0 . 100 • 0414 H H )0-1)01. 

47-14SH 
Pcnt~eh1orophenol mg/l 0 . 150 . 142 'IS 4) ·1401. 

H · 176H 
l"yrene mg/l 0 .100 • 0821 82 30-llOI. 

52 - 1151-1 
~, •I , 5 - TP (Si 1 v <:x l mg/l 0 .00400 . 0036 9 92 60 · 12 41. 071151524 100l, 

~. ·1· 0 mg/l 0 . 0200 . 0139 70 45 · 1261. 

·l, 4.-000 mg/l 0 . 00100 . 00117 117 l0-1301. 07P51525 9 51. 

•1,•1 ' ·DO£ mg/l 0 . 00100 . 00110 110 l0-1301. 

I , 4 ' · DOT mg/1 0 . 00100 . 001)) lllL lO·llOI. 

,, 1dl" in mg/l 0 .00100 9 .-0 4 85 30 · 1)01. 

;,1 1)hOI · IIIIC "'9/l 0 . 00100 . 0011) Ill l0-1301. 

Ucta· BIIC mg/1 0 .00100 .00101 101 l0·1JOL 

Ch lordilne mg/1 0 .00200 .00197 99 80·120L 
45 -11911 

llu l t;> · DIIC mg/ 1 0 . 00100 .00104 104 l0·1JOL 

l>ic1tl dn mg/1 0 .00100 .00102 102 30·1101. 

r:u..Jo::u 1 fan I mg/1 0 . 00100 , 00101 101 lO · llOL 

~:ndo::u 1 fan ! l mg/1 0 . 00100 7 .- 04 69 30-1101. 

~; udo!:ulfan sulCate mg/1 0 . 00100 7 .- 04 68 )0·1)01.. 

~:ntlnn mg/1 0 . 00100 . 00112 112 76·1301. 
l0 · 147M 

Entlr in aldehyde mg/1 0 . 00100 6 .-04 57 30·1)01. 

End rin l:etone mg/1 0 . 00100 9 . ·04 86 30 ·1301. 

C;urvna · BIIC mg/l 0 . 00100 . 00114 114 18-HOL 
32 - 12 7H 

ll<:ptachlor mg/1 0 . 00100 8 . ·0 4 81 65-1271. 
34·11111 

lluptaehlor e poxide mg/l 0 . 00100 1. · Ol 98 69-1181. 
l1·14 2H 

1.1 ml.111c "'911 0 . 00100 . 0011-t 114 40·1)4L 
32 ·121M 

:·lcthoxychlor mg/l 0 . 00100 • 0012) 123 7 4 ·1391. 

-



·~··· 

JoLiinl: 61!1035 
QUALITY AS~tJRANCE REPORT 

i\IETII OD Sl'l KE MATRIX SPIKE SPIKE DU PLICATE % COi\ II 'I.ETE 
Blank Added Spiked \ nee. Spiked Unspk Added Spiked \ Rec. Added Spi ked \ Ill' I) C.>mpound(sl Cone. Cone . Cone . llt!c . Lioni tll Sanoplu Id . Cone . Cone . Cone . Ree . Limits Cone. Cone. Rec . RPO l~ i lllll Datch II \ 

;, l ph., -Chlord.:~ne "'9/ l 0 . 00100 1 . -0 3 100 81 · 1201.. 
45·119M 

'.J.lnlln:t -Chlordane m<J/l 0 . 00100 1. -0) 97 17 - 1191.. 
45 ·119M 

1. 1 -D iehloroethylcnc "'911 0 1.00 1.24 1HL 75·110L P-18 0 1.00 1.09 109 70-lllL 1.00 . 93) 93 16 L o-' r. Q7Vi7)2 82L 
I ·2l41~ 1·2HM l OOM 1 . 2-D I ~hloroethane mg!l 0 1. 00 . HI H L 87 · 1171.. P-18 0 1. 00 .946 95 87·1191.. 1 . 00 . 966 97 2 0·7 [,. 

49 · I 5511 49·15511 1. ·I · Di ch lorobcn~tolc mg!l 0 l. 00 .760 76 75·1101.. P· 1B 0 l. 00 .827 8) 75·1101.. 1. 00 . 858 86 4 0-9 I. 
H·190M 18·UOM 

lll! IIZC!IIC ong/1 0 1.00 • 971 97 86 · 1101.. P· 18 . 00610 1.00 .975 97 84·1101.. 1.00 l. 03 102 5 0 · 9 L 
l7·151M l'I·151M C:t rbon tetrachl oride "'911 0 1.00 . 752 75 L 8l·112L P·lB 0 1.00 .888 89 B6 · 110L 1.00 . 939 94 5 0 · Ill, 
70 · 14011 70-14011 

t.: h\otol.>cn~enc mg/1 0 1. 00 , !)26 9) 8G · I1 0L P·10 0 I. 00 .969 97 85 ·llOL 1.00 . 989 99 2 0 · II I, 
l'l-1&011 l7·160M Ch lo1otorm mg/l 0 1. 00 . 800 80 L 87 · 1141.. P- 18 0 1. 00 .966 97 86·115L 1.00 . 951 95 2 0 ·1 •• 
51 · 1 )81•1 51· 138M fi,,Lhyl cthyl kulOI\C mg/1 0 2 .00 1. 67 0•1 55·12GL P-10 .020 1 2 . 00 1. 51 H 59· 1211.. 2 . 00 1. 70 8 4 l l 0 · I !1 1. 

'l'"t t .tch l o t"octhyl c nu mg!l 0 1.00 . 812 87 84 ·11 01.. P-18 0 1 .00 . 94 2 94 85 · 1101.. 1.00 . 919 92 2 0·7 L 
64·14811 6 4 · 14 811 T: IChloroethylcnc mg/1 0 1. 00 . 856 86 86·1101.. P·18 0 1 . 00 .928 9) 86·1101.. 1. 00 . 956 96 ) 0·8 I. 
71 . 15 711 71-15711 

Vu1yl chlcride mg/1 0 l. 00 1. 44 IHL 68 · 1161.. P-18 0 I. 00 1. 22 12lL ''·117L 1. 00 1 . 0 4 104 16 L 0·1 0 1. 
1·25111 1 · 25111 

I 
I 

I 



'•' ~ 

Job I i uk : Gl 9 0 l 5 
QUALITY ASbJRANCE REPORT 

I METII OD SPIKE MATRIX SPIKE SPIKE DUPLICATE ~u CO~ti'LETI~ 
lll,ulk lldd.:d Spl ked \ Rce . Spiked Unopk Added Spiked \ Ree . Ad<1cd Spik ed \ RPO (.'ooupouutJ (:.I Cone . cone. Cone. ltce. Limit:: Samplu Id . Cone. Cone. Cone. Ree . Limits Cone . Cone. Rce . RI'O Liuoi l Uatelo U \ 

11-.: t Cuty mg/1 0 . 00200 . 00113 87 82·lllL P· 1A 0 . 00200 . 0018) 92 68·121L . 00200 . 00184 92 .5 0· 1 6C Q7C7206 1001. 
75·125M 80·120H 0 - 20N l OOM ;\nL i mony mg/1 0 1 . 10 . 978 89 88·111L 01 0 l. 10 . 921 84 81-1151.. 1 . 10 . 97) 88 5 o-G c: Q"/117 20 l 9 91, 
15·12SM 80·120M 0-2011 9 ) 11 

,\r!:t!t"'i c mg/1 0 s . 24 4 .6 9 90 86·1121.. 01 0 5 . 24 4.64 89 85-1171. 5. 24 4 .8 4 92 4 0-8 c 
15·125M 80-l20M 0 - 2011 

Oar tuon mg/1 0 10 . 1 9 . 52 94 85 · 1111. 01 • 918 10.1 10 . 4 H 11·1131.. 10 . 1 10 . 8 98 4 0-llC 
15 · 125M 80·120M 0-2011 

!'.: t"yll tum mg/1 0 .995 . 925 n 91 - 1101.. 01 0 . 995 . 918 92 87-1101. . 995 . 962 97 5 0-6 c 
75 - 125M 80·120M 0-2011 

C ldmtum mg/1 0 1.08 . 944 87 L 88·1111. 01 .00469 1.08 . 90' 8l 81-1121. l. 08 . 941 87 4 0 · 9 c 
75·125M 80·120M 0 -2 011 

1..'ht·om1um mg/1 0 5 . 1 7 4 . 66 90 85·111L 01 .05l2 5 . 11 4 . 51 86 78·112L 5 . 17 4 . 72 90 5 0-10C 
75 · 12S~1 80·120M 0·2011 

Cub:t l t mg/1 0 1.05 . 940 90 89·11JL 01 0 l. OS . 9 0 4 86 8 4 ·111L I. OS . 948 90 5 0·6 c 
75· 12 SM 80·120M 0 -20M 

"copper mg/1 0 5.17 4 . 74 92 82·110L 01 . 0445 5 . 17 4 .75 91 72·1161. 5 . 17 4 .97 95 5 0-llC 
75·125H 80·120M 0- 2 011 

J.c:ou mg/1 0 5. 4 8 4 . 80 88 85·112L 01 . 0429 5.48 4 .55 82 '14·117L 5.48 4 . 81 87 6 0·1 2C 
75·125M 80·120M 0·20N 

~: .1ngnne s~ mg/1 0 l. 04 . 955 92 66 - 120L 01 16.9 l. 04 17.0 10 l. 04 17.9 96 5 0·17C 
75-125H 0·2011 

l·lu l ybdc num mg/1 0 l. 02 . 924 91 81i·ll4L 01 .0125 l. 02 .90) 87 'l6-ll7L 1 . 02 .9 47 92 5 0 - 6 c 
75·125H 80·120M 0-20H 

! It e ke! mg/1 0 s . 20 4 . 65 89 87·110L 01 .OJ'l 4 5.20 4 . 47 85 71-llOL 5 . 20 4 . 66 89 4 0 - 5 c 
7S·l2SH 80•120M o- 2011 

~c lenium mg/1 0 , ,0 .887 90 81-lllL 01 0 .990 . 885 89 80·119L .990 . 9)0 94 5 0-lOC 
75·12511 80 · 120M 0-2014 

~ ~ lv..:r mg/1 0 .105 . 102 97 86 ·llOL 01 0 . 105 . 09 14 87 78-llOL .105 . 0911 89 2 O·llC 
75-125H 80·1 20M 0 - 2011 

l'lo., IIi uno mg/1 0 s .17 4 .5 ) 88 84·118L 01 0 5 . 17 4 . )) 84 7S·ll7L 5. l7 4 . 54 88 s 0 - 6 c 
75·125M 80·120M 0-2011 

\r., nildl u•n mg/1 0 l. OS . 964 92 88 · 110L 01 0 l. OS . 943 90 81-lllL l. OS . 988 94 5 0-6 c: 
75·12SM 80-120~1 0-2011 

Z IIIC mg/1 0 5. 28 4 .62 88 84·110L 01 1 . 68 S . l8 6 .16 8S 76-ll6L 5 . 28 6.42 90 <l 0-12C 

I 7S·l25M 80·120M 0-20J.t 

. 

l 



.· 

Jobl ink : G I !>OlS 
QUALITY AS;::,JRANCE REPORT 

SAMPLE I>UI'I.I CATE POST SPIKE ICl' SEHI AL DILUTION 
Spiked Unspk Added Spiked Sample Oi I . Sample Dup. RPD San1ple Id . Cone . Cone . Cone . ' Rec. Cone. Cone ' Compound (:;) Sample Id. Cone. Cone. RPO Lim! t mg/1 1119/l mg/l Rec. Limits Sample Id . mg/1 mg/ 1 Di CC Llrn l t Uate h h 

ll.;rcut·y "19/1 P-IA 2 . ·OS s .-os 
01C1206 ,\\ \Ut\l num mg/1 01 .0 491 . 202 . 2014 . 10M 01 . 0 4 91 . 486 0114120) .\nt t n>Ony mg/l 01 -. 0971 ·8 . -04 01 - . 0911 . 129 0 7M'1 20l r, ~· ~clt ic tng/l 01 . 0210 . 01)6 01 . 0210 .0795 07M720l ll.l r t um "1911 01 . 918 . 8 7 4 5 0·20M 01 . 918 1. 02 11M 0-lOM 07M720l fJI!ry llium "19/l 01 7 .-0 4 7 . -04 tNR • 01 ? . -04 · 1 . · Ol 07WJ20l C.1tlmium "191 l 01 . 00469 . 0042 0 tNR • 01 .00469 -) .. 04 100 071-1720) ~-ll c i " "' ~ll 01 17 . 4 10.6 9 0 · 20M 0 1 71.4 8? .5 . I 1 1-1 0-1014 I.Q7N120l C' IH o nn urn "19/l 01 . 0512 .ono . 004 . 020M 01 . 0512 . 0492 4 07M7201 Cob:1lt "1911 01 · 2 .- 0l . 00 292 01 - 2.-01 . 00110 07M7201 Copper "19/l 01 . 0445 . 0 564 .012 . 020l1 01 . OHS .0815 81 07M7201 lt·on ~/ 1 01 . 190 . 369 . 021 . 10M 01 .190 . S2 5 1S 07M7201 Lu.ld "19 / l 01 . 0429 .0 )21 . 010 01 . 0429 - . 0 16 ) 100 Q7M720 l t•\,tytu::; i um "1911 01 20 . 1 18 . ) ' 0·20M 0 1 20.1 21. 1 I S M 0· 1 0M Q7H7201 n "'g .. tnesc •19/l 01 16 . 9 15 . 5 ' 0·2014 01 16.9 18 . 6 10 0-lOH Q7M7201 r·t.J l vbdenum mq/l 01 . 0125 . 00989 . 001 01 .0125 - 2 .- 01 100 07H720l Ill e ke \ n.g/1 01 . OlH .0102 .00) . 040M 01 . 0374 . 0195 I ll 07M720l l'ut;l~ sium mg/1 01 8 . 20 7 . 55 . 65 2 . 0M 01 8 . 20 6 .6S 19 07H720) :; .., lcniurn "191 l 01 -l . -0) -8 . -03 01 -3.-0l - . 121 07H720l S tlvcr rng/1 0 1 - . one -s . -0) 01 -.0128 ,0 )25 07M720l !:od i um n1g/l 01 4010 40 10 0 0·20M 01 4010 1410 63 14 0- 10H Q7M7201 Tl•.lllium n1g / l 01 -.0145 -6 . -0 ) 01 ·.O H S . 0)98 01H720l \'.ut.,d t um "1911 01 -.0112 . OOlll .001 01 - . 0112 . 0101 Q7M720 ) I. IIIC mq/1 0 1 1.68 I . SS 8 0-20M 01 1 . 68 1. 90 11 M 0-lOH I2.1 M720) 

-

' 



.. 

-.. 

~· 

. ; 

UUALITY ASS URANCE DATA 

SURROGATE SUMMARY REPORT 

.:---~ :_ .. •. . -·.: : -~ 

SURROGATE ·ID ... A159 8732 Al21 A884 A158 .,~:_; ·: Bl.42 

1C BATCH: Q7CS1523 Leachate (Semi -Volatile organics by MS) 

SAMPLE ID 
BLAN!< 
B~'f".C S?IK:: 
P-1A 

51 
61 
58 

34 
4 2 
43 

69 
95 
99 

60 
82 
52 

65 
87 
65 

89 
86 
75 

QC LIMITS (21-110) (10-110 ) (10-123 ) (35-ll4 ) (43-ll6 ) (33-1.41) 

SURROGATE .ID 'F04 7 
..;; . ·• : .. ···-:-;;·:· . . _, 

QC BATCH: Q7H51524 Leachate (Herbicide compounds 

SAMPLE ID 

by GC) 

BLANK 
BLANK SPIKE 
P-1A 

QC LIMrl'S 

.... ·.: 
SURROGATE ID 

121 
124 
107 

(30-130) 

' .... :B816 ·. 
. '''i'•;")IY·~·--:~··. 

0 
0 
0 

QC BATCH: Q7P51525 Leachate (Pesticide compounds by GC) 

SAMPLE ID 
BLANK 
BLANK SPIKE 
P-lA 

QC LIM:I:TS 

URROGATE ID 
. ' 

99 
113 

67 

92 
105 

74 

(30 - 130) (30 -130 ) 

0 
0 
0 

• : ~· . ,:._.::":"'.::v ... ; .• .. • ' .. . ... . . - ·• 
. ·'· ·-;.;A047 : . .. ··BlSS · ., B668 

,,; . . : .. , ""' · .. :. .. ···_ :..:. 

.-:-..... . ,,, ...... . :·· 
·. # OUT ·,.: 

~C BATCH: Q7V4732 Leacb.ate (Volatile organics by MS ) 

SAMPLE ID 
BLANK 
BLANK SPIKE 
P-1A 
P-1B MD 
P-1B MS 

QC LIMITS 

93 
8 3 
97 

102 
101 

(70-1 21) 

104 90 0 
104 94 0 
109 97 0 
lOS 99 0 
108 97 0 

(81-117) (74-121) 

SURROGATE ID 

ASOO Decachlo robiphenyl 

#OUT · 
-:··... ·· •.: 

0 
0 
0 

~ ... "' . ~··•9 . .r'Y<•····· . . ·~. .. , . : 
f: ' · .~·,~~ ..... 

A047 1,2-Dichloroethane- 04 
B185 Toluene-De 
B668 ~ Bromofluorobenzene 
A159 2 -Fluorophenol 

F047 ~ 2,4-Dichlorophenylacetic-acid 

8732 • Phenol-06 
Al21 = 2,4 , 6-Tribromophenol 
A884 Nitrobenzene-DS 
A158 2-Fluorobiphenyl 

1 ~ 2 Terphenyl-01 4 
16 = 2, 4 ,5,6 -Tetrachloro-m-xylene 

I • Values outside of method quali t y control limits 
D Samole .,as diluted however some su~roqa tes mav be reoorted if results were observed. 

I~ i s laboratory policy to allo~ one sur~ogac~ per sample fraction (acid, base - neutra l 
or ~~stic ~del to exceed the stated QC limi t s 7~~s ? Olicy is bas~d upon the USS?A SOW fc~ 
:~e-=o~~=a=: ~a~ora~o~y ?~cg~an ( C~~). 



ASTrA 

MCAWW 

CLP 

EPA-500 
:•.• 

EPA-600 

NIOSH 

SMEWW 

STOA 

S\'/-8~6 

(1) 

Til le 22 

0. -~· 

METHODOLOGY REFERENCES 

American Socie;y for Tesring and Me~enals, 1985 edi tion. 

Methods for Chemical Analysis of Water and Wastes, April 1979 and 
Updated #1 March 1983. 

US EPA Contract Laboratory Program, Document #OLM03.0, update August 
1994 #OLM03.1 and Document #ILM04.0. 

USEPA Methods for the Determination of Organic Compounds in Drinking 
Water, EPA-600/4-88/039 December 1988. 

USEPA Test Methods for Organic Chemical Analysis of Municipal and 
Industrial Wastewater, EPA-600/4-82-057 July 1982. 

National Institute for Occupational Safety and Health , 3rd edition, 1984. 

Standard Methods for the Examination of Water and Wastewater, 17th 
edition, 1989. 

Spot Tests In Organic Analysis, 7th edition. 1966. 

Test Methods for Evaluating Solid Wastes, Physical/Chemical Methods, 3rd 
edition, September 1986 and Update #1 July 1992. 

This method was modified to incorporate the use oi Boron Triiluoride (Br3) 
as the derivatizing reagent according to Method 6640 in SMEWW, 17th 
edition, 1989. 

Waste Extraction Test, Title 22, Section 66261 .126 Appendix 2 of the 
California Administrative Code, May 1991 . 
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Laboratory Certificat ions 

I State I A£=~C'j 

Alabama I ADEM 

California CADOH 

Colorado CO DOH 

Connecticut CDPH & AS 

Delaware DEHSS 

Kansas KSDHE 

Louisiana LADOHH 

Maryland MDDHMH 

Massachusetts MADEP 

New Jersey NJDEPE 

New York NY DOH 

North Carolina NCDEM 

Ohio OHEPA 

Oklahoma OKDEO 

Pennsylvania I PADER 

Rhode Island I AI DOH 

South Carolina I SCDEHNR 

Tennessee I TNDOH/TNOEC 

Virginia VADGS 

Washington WAOOE 

Wisconsin I WIDNR 

Validated by: 

o US Army Corps of Engineers 

Appro va ls: 

o Envirosafe 
o USDA .. 
o Flor!da DEP 
0 Naval FacilitieS Enginecrmg S~r1ice C~nt~r . . . 

I 
I 

I 
I 
I 
I 
I 
I 
I 

Cenificaiion # I 
40830 

1178 

OH113 

PH-0154 

OH113 

E-202 & E-1173 

92-10 

210 

M-OH113 

74603 

10712 

392 

OH113 

9216 

68-450 

214/142 

92002 

2978 

00011 

C154 

999037160 

Cherr.ical Analysis in Various Matrices 

1Nas;;;; C~C1rClcterization Analysis 
Permr; :vr lmportmg So1ls 
Quality Assurance Plan ,;•9J003~tG 
Cherr.z:al Analysrs 11 1 V<HiOtJS Matric~5 



REPORT KEY 

mg/kg milligram per kilogram (ppm) 

Mg/ m3 = milligram per cubic meter 

ug/kg microgr:~m per kilogram (ppb) 

mg/L = milligr<~m per liter (ppm) 

ug/L microgram per liter (ppb) 

mg/W milligr:~m per wipe 

ug/W microgram per wipe 

mg/SMP milligram per sample 

ug/SMP = microgram per s<~mple (Tedl:tr Bag) 

ug/smp = microgram per sample 

urn/em microMho per centimeter 

pCi/1 = picocurie per liter 

gm/cc .. grams per cubic centimeter 

ppm parts per million 

ppb parts per billion 

.. NO Not detected Cit or above st::ned detection limit . 
< = less than 

> greater than 

% = percent 

BTU/Ib = British Thermal Units per pound 

Deg. C = Degrees Celsius 

n/il = not applicable 

Unk unknown 

std result is relative to standard pH units 

cv = Convention a Is 

IR lnfr;,rcd Spectrophotometric 

GC Gus Chrom;,tosraph r nstrumcnt 

GC/MS G;,s Chrom;,to!_;rilphy/M:~ss Spectromett.:r lnstrum~nt 
GRO = Ga~oline lbngc Organics 

DRO Diesel Rilngc Orgnnics 

PC£3 Polychlorinated 13irhcnyls (PCIJ~) 
EP TOX Extr;tct iott l'roccdurc Toxicity 

TCLP To.\tCiiy Ch;,~;,c::ristic Lc;tchi~tg i'roc'~ durt.: 

RCRA = Resource Cons<.:n•at ion :~nd Rcco\·::ry Act 
sow = St;tlt.: rnt.:nt of Work 
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APPENDIX D 

CHAIN-OF-CUSTODY RECORD (S) 
AND 

AN ALYTICAL REQUEST FORM(S) 
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·•urd iuliuu 

, ~ Cnrp. CHAIN-OF-CUSTODY RECORD 

0 H M~AIALS CORP. 

0 -, 

UJ 
~ 

SAMPLE 
NUMBER 

v ( " f'- I /-l 

J 

.I 

!i 

ll 

7 

!l 

9 

10 

· t'-;1~~----or T 

( )_.l""e ........ 

DATE I TIME 

0 . J{, ..k; 
r19(1'o:Jo 

IL 
:l 
0 
u 

P.O. BOX 551 

CD 
<( 
a: 
(.? 

• FINDLAY, OH 45839-0551 

SAMPLE DESCRIPTION 
(INCLUDE MATRIX AND 

POINT OF SAMPLEJ 
/ " 

t1 < ~ ~tiA-7V'IJ f tltf~nr 

I TElA 
NUI.IBEfl A

RANSFERS 
NOUISHED BY 

A I /'I 

TRANSFERS 
ACCEPTED BY 

• 419-423-3526 

ANALYSIS DESIRED 
!INDICATE 

Ill 
SEPARATE ffi 

crz CONTAINERS) 
w-m< 
~~--
::lz 
z o 

0 
u. 
0 

I~ ll.-
~_#. 

REMARKS 

DATE TIME 

I ~.21::&11-i ~~I 
2 

3 

·I 

.:· .. 
LAO COPY 

Fotm 0019 
Field Technical Serv1ces 

169414 nev. 06/69 

REMAnKS 

~:;:z•;:Jt1.,;1~X-<-L -e;:;,KJ-/ 
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..# 0 11:\ [ Rcmcdiolion 
' Services Co rp. TREAT ABILITY ANALYTICAL REQUEST FORM 

Job # / Jl t LJ ~ Name 

coc L 1t q L/ J ~ 
Number of Samples 

Soils Sludges Liquids .-\ ir (Tedla.r Bags) __ 

Filter Cakes Stabilized MJten:ll Slurry Solids Slurries 

Solvents Other (specify) 

Turn Around Times 

The rum around time requested _:}__ da)'s Preliminary results due __ _ Final results due __ _ 

QAJQC (Check the appropriate box below.) 

Stand;ud 

0 QAI 

0 QA1 

0 QAJ 

0 CLP 

Phystcal Testmg 

Standard level or QAJQC supplied by the lab, this corresponds roughly to QA1 
without the blanks. 

Sa:nple documentation. lnstr.Jmcnt calibration or performance check, det.ection 
limits where applicable. 

QA 1 + COC, holding times, method blank, riruate bl3111c, & trip blank (c."ttra cos:). 

Q.-\1 + performance check SJ.:nples (one per matri."t), & m:1trix sp ikes. (Signific ant 
extra cosl) 

Full CLP protocol. (Significant extra cost) 

0 BTU (ASTM 0140-76) 0 pH (EPA 150.1 or 9045) 0 Flashpoint (1010) 
0 Specific Gr.1vity 0 Physical Description 0 Other ------------

ln o rg::tntc Analyses 

0 Tout Cyanide 0 AmenJble Cyanide 0 Re:lctive Cyanide 
0 Re:1ctive Sulfide 0 Tot<ll Chloride 0 Toul Sulf:tte 
0 Tout Phosphate 0 Tot:~l RCRA. mculs (all by 6010, Hg by 7.$70) 
0 Specific mc!.Jls (see be low) 

0 A luminum 0 Arsenic 0 [3Jrium 0 Bcl)lium 0 
0 Chromium 0 Cob:1lt 0 Copper 0 Iron 0 
0 M3ng:lncsc 0 ~!crcury 0 ~lot~ bdo:nu!'!l 0 ~ic:.d 0 
0 Sc:lcnicm 0 Siher 0 V:nJdium c Zi::c 0 

Page 1 of 1 

0 Total Sulfide 
0 Tot.al Nitrate 
0 Priority ?olutant M::.a ls 

C:~dmium 0 Calcium 
Le:~d 0 t>-bgne sil.::':l 
Pot.usium 0 Th011lium 
Other 



.-

.::? OlDI Remediation 
' Scnices Corp. TREATABILITY Ai\'AL YTICAL REQt""EST FOR\1 

Organic Analysis 

0 T?H lR (-118.1) 
0 DRO (80 15M) 

0 T?H GrJv (.: IS . ~) 

0 CA LUFT 
0 T?:i GC (80 I.S.\1) 
0 BTEX (82.:0) 

0 Volatile Org:mics (8240) 0 Se:':lh·ol:u ile Or£ltnics (S2i0) 0 
0 Herbicides 0 PAHs (H.PLC) 0 PC3s (80SO) 0 
0 TOC 0 TICs ~ter thln ~5% of intc~aJ sundard 

0 Other ________________________________________ __ 

0 Silica gel cle:m-up required on extract prior to analysis 

TCLP Extraction 

0 GRO (SO 15~1) 
0 Oil & Gre::lse (4 IJ.I) 

Pesticides (SOSO) 
Dioxins/Furans 

~ Volatile Organics (TCLP List) 0 Scmivolaliles (TCLP List) 0 Metals (TCLP List) 
0 Herbicides (TCLP List) 0 Pesticides (TCLP List) ® PCBs (8080) 0 PAHs 
J!! Volaule Organics (PP List) !2l' Semivolatiles (P? List) IB: Metals (PP List) 
fiO Herbicides (PP List) i3 Pesticides (PP Lis:) 0 Specific metals (see below) 

0 Aluminum 0 Anenic 0 Barium 0 Berylium 0 Cadmium 0 Calcium 
0 Chromium 0 Cobalt 0 Copper 0 Iron 0 Lead 0 Magne~um 

0 Manganese 0 Mercury 0 Molybdenum 0 Nickel 0 Potassium 0 Thallium 
0 Selenium 0 Silver 0 Va:ndium 0 Z inc 0 Other 

0 Other 

Other Considerat ions 

0 Report rcsulu on a dry weight basis 0 Include chromatograms with rc:sullS 

0 Specific dct:c:tion limits required (check appropriate lcvc:l below) 
0 >I 0 ppm 0 I 0 ppm - I ppm 0 I ppm • I 00 ppb .2) 100 ppb- I ppb 0 <lppb 

0 Anticipated contaminant levels (check appropriate lc"cl below) 
0 10,000 ppm 0 1,000 ppm }it 100 ppm 0 10 ppm 0 I ppm 0 <I ppm 

Approvals IJA: ~·111.~ I : ' 

v ~~. : / ';h;/·...._ Date: 
I ;_ ........... 

1olu. /I{J 
( I • 

Approved by: 
....... 

Page 2 of 2 
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ANALYTICAL DIVISION 

Laboratory Analysis 

Report(s) #619050 

Client: OHM Remediation Services Corp. 
TAG Treatability, Findlay, OH 

Attn: Paul Lear 

Project: 18146T- Proteco 

Sample(s) Received: October 18, 1995 

Order Received: October 18, 1995 

Data Due: October 31, 1995 

Data Reported: October 31, 1995 

This report is •pROPRIETARY AND CONFIDENTIAL • and delivered to, and intended for the exclusive use 
of the above named client only. OHM Remediation Services Corp., Analytical Division, assumes no 
responsibifity or liability tor the reliance hereon or use hereof by anyone other than the above named client. 

~ andAppn>V<d by. r-r.. ~ 
Thomas £. Gran, Ph. D., Vice President 

DaJe: November 2. 1995 

• f indlay. O H ~-'51r3tJ.05.51 • 4 I 9~23·3526 
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PROJECT NARRATIVE 

The following items relate tc the samples and analytical data con~ained in this report. 

o All solid sample results are reported on an as received basis, except for PCBs 
which are reported on a "dry weight" basis. 

o Note any comments at the bottom of the tables in Appendices B and C. 

o Matrix spike recoveries were outside QC limits for Batches #02C51597A, 
#02P51599 and #02M7253 due to sample matrix interferences. Batch 
acceptance is based on method spike recoveries which are within OC limits. 

o Due to high levels of target analytes present in the unspiked sample, matrix spike 
recoveries are outside OC limits for Batch #02M7253. Batch acceptance is based 
on method spike recoveries which are within OC limits. 

o Insufficient sample volume was available to perform matrix spikes for Batches 
#07C51536, #07H51539 and #07P51537. Batch acceptance is based on 
method spike recoveries. 

o Surrogate recoveries are outside QC limits for Batches #02C51 597A, #02P51599 
and #07P51537 due to sample matrix interferences. This matrix effect was 
confirmed by replicate analysis. 

The following relate to the timeliness and completeness of the analytical data reported : 

o Data was reported to Mr. Paul Lear on Tuesday, October 31, 1995. The results 
were not reported within the required time frame due to a laboratory error. 



SAMPLE INFO~<MATION SUMMARY 
:.; .unp l .::! L ab I Sampl e Prep Analysis Ho ld ld I <.I Da t e Matrix t-le t hod QC Batch II Date Date t-1et Run II Analyst 

P - 1 0 J09 1\00 10/18/95 Leachate Q7G7209 10/19/95 10/19/95 YES 15 5 327 Sloan R. 
Leachate o ·,c51536 10/19/95 10/19/95 YES E7850 Bigelow K. Leachate Q7V4732 10/21/95 10/21/95 YES C62 61 Knieriem G . 
Leachate 07M7213 10/19/95 10/23/95 YES IM6 817 Sloan R. 
Leachate 07H51539 10/19/95 10/24/95 YES AH2 9J5 Stewart L . 
Leachate 07P51537 10/19/95 10/26/95 YES AE1094 Stewart L. 
Solid 1311 10/18/95 N/A YES Biery M. Solid 1311-ZIIE 10/18/95 N/A YES Biery M. 

P-18 J 0 9821 10/18/95 Solid 6010 02M7253 10/28/95 10/29/95 YES IM7302 Sloan R. Solid 7471 02072 52 10/28/95 10/28/95 YES 155540 Henschen s. 
Solid 0080 02P5 1599 10/27/95 10/31/95 YES AE1186 Kunselman l\ . 
Solid 01 50 02115 1522 10/30/95 10/30/95 YES All2986 Stewart L . 

I Solid 8240 02V47 46 10/30/95 10/30/95 YES C6422 Knieriem G. 
Solid 8270 02C5 1597A 10/27/95 10/31/95 YES 88603 BigelO\ot K. I 

I 
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APPENDI X A 

DATA SUMMARY REPORT 



-··. --- ------------

C.::~t~p«ny : OIIM f!I!:1'18DIATION SERVICES CORP . 

Sample Point ID: 
ASC Sample Number: 

Saml?l e Date: 
Facillty Code: 

Parame ters Uni ts 

P-18 
J09B21 
95 1018 
01Bl4 6T 

DATA SUMMARY REPORT 

'o l a ti le Tenta tive ly Identified Compounds , GC/l>IS, (CL1E) 

.J, 7 - t'lethano-111- indene, 3a , •I , 7, mg/kg 
uecilne mg/ kg 
Decanedioi c ~cid , es ter isomer mg/ kg 
Dcc.:~nedioic ac i d, es ter isomer mg/ kg 
11-:!c,"lnedioic iiC id, es ter isomer mg/ kg 

ilapht:halene, 2-methyl- mg/kg 
unknown mg / kg 
llllknOivO mg/ kg 

Sample Point ID: 
ASC Sample Numbe r : 

Sample !>ate: 
Fac i l ity Code: 

Paramete r s Units 

30 .9 J 
15. 0 J 
41 .6 J 
14 .3 J 
18 .7 J 

14.0 J 
37.1 J 
JJ. 4 J 

P-18 
J09821 
951018 
Ol 0l1 GT 

Jemi vo latile Tenta tively Identified Compounds, GC/MS, 

·I , 7 - t-lethano-111- indene, 3a,4,7, mg/kg 16. 9 J 
Cyclohexane, 2-butyl - 1, 1 , 3- tr i mg/ kg 15 .5 J 
noco!iane mg/ kg 20. 3 J 
nodecane mg / kg 24 . 3 J 
Dodecane, 2,6,1 0- t rimethyl - mg/kg 24 . 4 J 

Dode cane, 2,7.10-trimethyl - mg/ kg 45.4 J 
uodt!ca ne, 2-methyl- 6 - propy l - mg / kg 13. a J 
Eicosane mg/kg 27. 3 J 
llcotadecane mg /kg 33. 9 J 
lle ptadecane, 2, 6 -dimethyl- rng/ kg 60.0 J 

ltexadecane mg/ kg 34 .0 J 
11exadecane mg/kg 53.7 J 
11exadecane mg/kg 21.4 J 
r1nphthal ene, 1, 4 ,6-t rimethyl - mg/ kg 18 .0 J 
ll:lpltt hillcne, 1-cthyl- 1119/kg 23 .0 J 

!laph t ha lene , 2 , 3 - dime thyl - mg/kg 23.1 J 
uonadecane mg/kg 28 . 9 J 

(CLl P) 

0/\TE: 11/01/95 

PA(jE : 1 
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Compan~' : 0 111"1 REI\o1EDIATION SERVICES CORP. 

Sample Point ID: 
ASC Sample Number: 

Sample Date: 
Facility Code: 

Parameter !> Units 

P-lB 
J09821 
951018 
018146T 

- - - · -

DATA SUMMARY REPORT 

t;emivola tile Tentatively Identified Compounds, GC/MS, (CLl F ) 

Pentadecane mg/kg 
rentade:cane, 8-hexyl- mg/kg 
r.:.:t radecane mg/kg 
Tl!t t·ndecane mg/kg 
rr1.decane mg/kg 

Tridcca ne mg/kg 
Tridecane, 7 -methyl- mg/kg 
Undecane mg/kg 
undecane, 2, 6- dimethyl- mg/kg 
link hydrocarbon mg/kg 

Unk hytlrocarhon mg/kg 
lJnk hydrocarbon mg/kg 
ll llkOOI,'O mg/kg 

S IUIIp le Po in t ID: 
ASC Sample Number: 

Sami?le Date: 
Facillty Code: 

Parameter~ Units 

r o tal Jl e r bicide Analysis, GC, (GS02) 

2 . ~-D 
, 1 5-T 
i: 4:5-TP (Si lvex) 

mg/kg 
mg/kg 
mg/kg 

44.3 J 
14 . 4 J 
11.9 J 
)5. 3 J 
33.6 J 

30.4 J 
19.1 J 
20.8 J 
13.6 J 
17.5 J 

12.7 J 
16.2 J 
15.0 J 

P - lB 
J09821 
95 1018 
018146T 

< .093 
<.093 
<.093 

) . 

ll/\'J'E: 11/01/'JS 

1'/\GC:: 2 



Compil ny : 0 111·1 REt-l t::DIATI ON S ERV I CES CORP . 
------- -

Pa rameters 

Sample Po i nt ID: 
ASC Sa mple Number : 

Sampl e Date: 
Facility Code: 

Units 

P-18 
J09B21 
951019 
01914 6T 

l'o t:al Pesticide and PCB Analysis, GC, (GSOS) 

;\ldr t n mg/kg < .033 
,\ lph3 .. BHC mg/kg <. OJ3 
Be ta · BIIC mg/kg <.033 
Chlo rdane mg/ kg < . 331 
·1. ·1' · ODD mg/kg <.033 

·1, ·I' ·DOE mg/kg <.033 
·1 . '1' - DDT mg/kg <.033 
Delta - BIIC mg/kg <.033 
oie lurin mg/kg <.033 
r.ndosulfan nul fa te mg/kg <.033 

Endo sulfan I mg/kg <.033 
Elldosulfan II mg/kg <.033 
Cnd r in mg/ kg < .033 
t·:ndri n aldehyde mg/kg <.033 
t·:nuc i n ketone tng/kg <.033 

G..1nuna • BIIC mg/kg <.033 
!kptach l o r mg/kg <.033 
He ptach lo r epoxide mg/kg < . 033 
t·lc t ho>:ychlor mg/kg <.033 
To~:aphene mg/kg <.662 

!•.ro c lor 101 r. mg/kg <.331 
/\ coclor 1 221 mg/kg < . 331 
.=>. r o clor 123 2 mg/kg <.331 
..>x o clor 1 2 4 ?. rng/kg <.331 
.1\t·oclor 12'19 mg/kg <.331 

At' OClor 12 54 mg/kg <.331 
Aroc l o r 1260 IT.g/kg <.331 

.. -· _, ,\·:·: .. . 

DATA SUMMARY REPORT D/\TE: 11/01 /9 5 

P/\GE: 3 
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I 

I DATA S UMMARY REPORT 
DATI::: 11/01 /95 

I Ollt-1 IH:: t-1EDIATION SERVICES CORP . 
PAGI~: 11 

I 
CO!:tpany: 

Sample Point ID: P-18 
ASC Sa~ple Numbe~: J094BO 

Sample Date: 951018 
Facility Co de: 01Bl46T 

Paramete~s Units 

~CRJI. TCLP Leacha te Herbicide Analysis, GC, (GS52) 

2, 4 - D mg/L <.0005 
:;, 4,5- TP (S ilvex) mg/L <.0005 

Sample Point ID: P-18 
ASC Samole Number : J09400 

sample Date: 951018 
Facility Code: 018146T 

Pat:ametet'S Units 

'I'CLP Pesticide a:-td PCB Analysis, cc. (GS55) 

Aldrin mg/L <.0001 
Al pha-BHC mg/L <.0001 
B.:ta -BIIC mg/L <.0001 
Ch lordane mg/L <.001 
·I, •I ' - DOD mg/L <.0001 

·I , II' -DOE mg/L <.0001 I 

·I, •I ' - DDT mg/L <.0001 
lll.!l ta - UIIC mg/L <.0001 
Dieldrin mg/L <.0001 
t:ndosulfan sulfate mg/L <.0001 

Endosulfan I mg / L <.0001 
l~ndosul fan II mg / L <.0001 
!::nd rin mg/ L <.0001 
Endrin aldehyde mg / L <.0001 
Garn:na-BHC mg / L < . 0001 

Hep tachlor mg/L <.0001 
!!~ptachlor epc•xide mg/L <.0001 
Toxaphene mg/L <.002 
Het hoxychlor mg/L < . 0001 
.1\toclo r 1016 mg/L <.001 

.1\ 1 oclor 1221 mg/L <.001 
;,toclor 1 2 ) 2 mg/L <.001 
.!\roclor 1242 mg/L <.001 

--



...... ~ 

DATA SUMMARY REPORT 1)/\TE : 11/01/95 

P/\G8 : 5 Compil ny : 0 111-1 REiolEDI.I\TION SERVICES CORP 0 

Sample Point ID: P-lB 
ASC Sample Number: J09480 

Sample Dace: 951018 
Facility Code: 018146T 

Parameter~ Units 

I 
•rCLP Pesticide and PCB Analysis. GC, (GS55) 

o~roc lor 124 0 mg/L <0001 
o!\tooc l or 125<1 mg/L <oO Ol 
o!\roc lor 126 0 mg/L <o001 

Sample Point ID: P-18 
ASC Sample Number: J09021 

Sample Date: 951018 
Facility Code: 018146T 

l P:tramete r s Units 

lrarget Analyte List Total Hetals Analysis, (ME:20) 

I 
1 

0 
mg/kg 9950 ,; um1 num 

.l\11t: l1110ilY rng/kg <3 0 94 
,\rr;enic mg/kg <9 085 
!la ri um mg/kg 176 
Bc toyllium mg/kg <1o97 

\ . .".1dmium mg/kg <1o97 
c .tl c ium mg/kg 281000 
l 'htomium mg/kg 12 5 
LOCb.:ll t mg/kg 22 o0 
coppe r mg/kg 161 

!loOn mg/kg 39800 
Lc.1d mg/kg 143 
Hagnesium rng/kg 8920 
1-1.1nganese mg/kg 374 
He rcury mg/kg 0370 

Nicke l mg/kg 453 
Potass ium mg /kg 2290 
Selenium mg /kg <9085 
s ilver mg/kg <1o97 
!;Ocll U111 mg/kg 154 0 

Tllal lium mg/kg <9o85 
vanadium mg/kg 1620 
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· - -------- --------~ 

DATA SUMMARY REPORT 111\TE:: 11/01/95 

PI\G I~: G C'OIII!>."l ny: Oi!N REI'lEDIATION SERVICES CORP. 

Sample Point ID: P-18 
ASC Sample Number: .109821 

Sample Date: 951018 
Facility Code: 018146T 

Parameters Units 

rarget Analyte List Total l-1etals Analysis, (ME20) 

Zinc mg/kg 303 

Sample Point ID: P-lB 
,\SC Sample Number: J09480 

Sample Date: 951018 
Facility Code: 018146T 

Parnmecer!: Units 

::;pecial Requested Leachate Metals Analyoio, (ME42) 

.1\luminurn mg/L <.100 
i\nc imon y mg/ L <.060 
;,.c-!je uit..: mg/L <.100 
!Ja e iwn mg/L .197 
Beryllium mg/L <.005 

C.1dmium mg/L <.005 
Calcium mg/L 696 
Chl"Oillilllll mg/L <.020 
Cob~lt. mg/L <.020 
Copper mg/L . 044 

Iron mg/L <.100 
Lead mg/L <.100 
1·1..1gnc!3ium mg/L 10.5 
Hanganese mg/L <.010 
Hercury rng/L <.001 

l-lolybdenum mg/L .286 
ili ckel mg/L .212 
Potassium mg/L 20.2 
Selenium mg/L <.100 
Si lver mg/L <.020 

Sodium mg/L 4320 
Thallium mg/L <.100 
Vanadium mg/L 4 .69 
Zinc mg/L <.200 



Comp.:l ny : OIIM REI-IEDIATION SERVICES CORP. 

Sample Point ID : 
AS C Sample Number: 

Sample Date: 
Facility Code: 

Parameters units 

P-18 
J09821 
951018 
010146T 

l'otal Base/Neutral/Acid Analysis, MS, (MS02) 

/\cenaphthene 
Acenaphthylene 
1\nthracene 
Benzidine 
Uenzo(a)anthracene 

Denzo(b) fluoranthene 
Benzo(kl fluoranthenc 
Benzo(ghi) perylene 
aenzo( a)pyrene 
bis (2-Chloroethyll ether 

bis(2-Chloroethoxy)methane 
bis(2 -Chloroisopropyl)ether 
bis (2-Ethylht::xyl) phthalate 
~ - Oromophenyl phenyl ether 
Uut-yl benzyl phthalate 

Carbazole 
·1-Chloroaniline 
p - Chloro-m-cresol 
2-Chlo r o naphthalene 
:!-Chlorophenol 

·1-Chlorophenyl phenyl ether 
Chrysene 
Dibenzo(a ,h)anthracene 
Di benzofuran 
Di- n -butyl phthalate 

1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1, 4-Dichlorobenzene 
3, 3'-Dichlorobenzidine 
~. 4 - Dichlorophenol 

Diethyl phthalate 
Dimethyl phthalate 
2. ·1 -Dimethylphenol 
~.6-Dinitro-o -cresol 
2, 4-Dinitrophe nol 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/~:g 

mg/kg 
mg /kg 
mg/l<g 
mg/kg 
mg/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

<4 .00 
<4.00 
<4 .00 
<4 .00 
<4 .00 

<4.00 
<4.00 
<4.00 
<4 .00 
<4.00 

<4 . 00 
<4 .00 

12.4 
<4.00 
<4.00 

<4 .00 
<4 . 00 
<4 .00 
<4 . 00 
<4 . 00 

<4.00 
4.84 

<4 . 00 
<4 . 00 
<4.00 

<4 . 00 
<4.00 
<4.00 
<4.00 
<4 . 00 

<4.00 
<4.00 
<4.00 
<10.0 
<20.0 

DATA SUMMARY REPORT DATE: 11/01/95 

PACE : 7 



r---

Colllpnny : OIIM REMED IATI ON SERVIC.:ES CORP. 

Sample Point ID: 
ASC Sample Number: 

Sam~le Date: 
Facillty Code: 

Parameters Units 

P-18 
J09821 
951018 
018116T 

ro tal Baoe/Neu tral/Acid Analysis, MS, (MS02) 

2, 4-Dinicrotoluene 
2,6 -Dinitrctoluene 
Di-n-occyl phthalate 
Fluor<lnthcnc 
Fl \IOt'Cth.! 

ll exachlorobenzene 
ll.:>:achlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Indeno(l.2,3-cd)pyrene 

Iuophorone 
2 - l'let hyl nAphthalene 
2 -r•le thylphenol 
-t -f.leth}•lphenol 
N- Nitrosodi111ethylamine 

N-Nitrosodi-n-propyl amine 
N-Nitrosodiphenylamine 
Naphtha l e ne 
2 - lli t r o.:t n i 1 i ne 
) -Ni Lt'Oi'l ll i 1 i 11e 

4 - Nitroaniline 
Nitrobenzene 
2 -Nitrophcnol 
·1- Ni trophenol 
Pentachlorophenol 

Phenanthrene 
Phenol 
Pyrene 
Pyridine 
1,2, 4- Trichlorobenzene 

2, 4,5-Trichlorophenol 
2 , •I , G- Tricltlorophenol 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg /kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg / kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg / kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 

<4 . 00 
<4 . 00 
<4 . 00 
<4 .00 
<4 . 00 

<4.00 
<4.00 
<4 .00 
<4 . 00 
<4.00 

<4 . 00 
22.7 

<4 . 00 
<4. 00 
<4 .00 

<4.00 
<4.00 

8 . 56 
<4.00 
<4 .00 

<4 . 00 
<4.00 
<4 .00 
<20 . 0 
<4 . 00 

19.6 
4 . 04 
6.44 

<4.00 
<4 .00 

<4.00 
<4 . 00 

,...--., ___, 

DATA SUMMARY REPORT DATE: 11/01/95 

Pl\GE: B 

---------------------------------------------------------------------------------------------------------------~ 



.... _...........,f~~ -- -·· : :~ 

Compa ny : OHM REMEDIATION SERVICES CORP. 

Sample Point ID : 
ASC Sample Number: 

Sample Date : 
Facility Code: 

Parameters Units 

P-lB 
J09480 
951018 
018146T 

DAT A SUMMARY REPORT DATE: 11/01/95 
PI\GE: 9 

3pecia1 Request e d TCLP Leachate Semi-Volatile Analysis, MS , (MS47) 

1,2, 4-Tr i chlorobenzene 
1,2-Dichl oroben zene 
1,3- Dich l orobenzene 
1.~-Dichlorobenzene 
2, 4, 6-Trichlo rophenol 

, 4-Dichlorophenol 
,4 - Dimethy l phenol 
, 4 -Dinitrophenol 
, 4 - Dinitrotoluene 
, 6-Dinicrotoluene 

2 -Chloronaphchalene 
2 - Chlorophenol 
:! -Ni crophenol 
) , 3'- Dichlorobenzidine 
4, G-Oi nitro -o- cresol 

.J -O romophenyl phen yl ether 
·1 -Chlorophenrl phenyl ether 
·1-Nicroph eno 
P.ccnaph c hene 
:\ccunphthylene 

Anthracene 
B~nzidine 
8enzo (a)an t hracene 
oenzo(a )prrene 
Benzo(b) f uoranthene 

Benzo(ghi)perylene 
Benzo (k)fluoranthene 
Bu Lyl benzyl phthalate 
Chrys ene 
Di-n-butyl phthalate 

ni- n - octyl phthalate 
Oibenzo(a,h) a nthracene 
Oicchyl phthalate 
Dimethyl phthalate 
Fluoranthene 

mg/L 
mg/ L 
mg/ L 
mg/ L 
mg/L 

mg/L 
mg/L 
mg/L 
mg/ L 
mg/ L 

mg/L 
mg/ L 
mg/L 
mg/ L 
mg/L 

mg/ L 
mg/L 
mg/ L 
mg/L 
rng/L 

mg/L 
mg/L 
mg/ L 
mg/ L 
mg/L 

mg/L 
mg/ L 
mg/L 
mg/L 
mg/ L 

mg/L 
mg/ L 
mg/L 
mg/L 
mg/ L 

<.010 
<.010 
<.010 
< . 010 
<.010 

<.010 
.028 

<.050 
<.010 
<.010 

<.0 10 
<.010 
<.010 
<.010 
<.02 5 

<.010 
<.010 
<.050 
<.010 
<.01 0 

<.010 
<.010 
<.010 
<.010 
<.010 

<.010 
<.0 10 
<.0 10 
< .010 
< . 010 

<.010 
<.010 
<.010 
<.010 
<.010 



...-----, ' 
-- ··· -·----- --- -- ---

Co:npany : OHM REI'1EDII\TION SERV ICES CORP. 

Sample Point ID: 
ASC Sample Number: 

Sample Date: 
Facility Code: 

Parameters Units 

P-18 
J09480 
951018 
018146T 

DATA SUMMARY REPORT 

~pecial Requested TCLP Leachate Semi-Volatile Analysis, MS, (MS47) 

fluorene rng/L < . 010 
llexachlorobenzene mg/L <.010 
!le :<a c hlorobutad iene mg/L <.010 
!lexC\chlorocyclopentadiene mg/L <.010 
lie >:achloroe thane mg/L < . 010 

Indeno(1,2,J -cd)pyrene mg/L <.010 
Tsophorone mg/L <.010 
N- Nitrosodi-n-propylamine mg/L <.010 
N- Nitrosodimethylamine mg/L <.010 
!!-Ill. t rosod i phenylamine rng/L <.010 

tl<~phthalene mg/L .019 
tJ 1 t robenzene mg/L <.010 
Pen t:nchlorophenol mg/L <.010 
Ph~nanthrene mg/L <.010 
Ph~nol. mg/L .160 

Pyrcne rng/L <.0 1 0 
bls(2-Chloroethoxy)methane mg/L <.010 
uis(2-Chloroethyl) ether mg/L <.010 
bis (2-Chloroisopropyl)et her mg/L <.010 
b l s(2- Ethylhexyl)phthalate mg/L <.010 

p-Chloro-m-cresol mg/L <.010 

·. :: . 

DATE: 11/01 /95 

PAGE: 10 



Company : 0 111'1 REMEDI ATI ON SERVICES COR P. 

Sample Point ID: 
ASC Sampl e Numbe r : 

Sample Date: 
Fac i lity Code: 

Parameters Units 

l"otal Volatile Analysis, !>iS, (1-fVOO) 

Acetone 
.1\c t·olein 
/\c rylonitrile 
Danzene 
Bt-omoform 

Carbon disulfide 
ca rbon tetrachloride 
C!llot·obenzene 
c hlorodibrornomethane 
Chlo roethane 

Chlo1:ofo rm 
2-Chloroethylvin}•l ether 
Dichlorobr omomethane 
l,l - Dich1oroethane 
\,2 -0lchloroethane 

1, 1 - Dichloroethylene 
1,~ - Dichloropropane 
cl :.-1,3 - Diclllornpropylene 
t r a lls-1,3-Dichloropropylenc 
Ethylbcnzene 

Ethylene dibromide 
Ethyl acetate 
Et hyl ether 
2- ll exa none 
l·lethyl bromide 

Hethyl chloride 
Me thylene chlo ride 
!>!e thyl ethyl ketone 
Ne thyl-iso- butyl ketone 
Styre ne 

1 , 1,2,2-Tetrac:hloroeLhane 
TcLrachlorocthylcnc 
Toluene 
1 , 1, 1 ··Trichl o1·oetha ne 
1,1,2 -Trichloroethane 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 
rng/kg 
mg/kg 
mg/kg 
mg/kg 

rng/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/k9 
mg / kg 
mg / kg 
mg/kg 

P-1B 
J 0 98 21 
95101 9 
018H 6T 

<21.) 
<60.7 
<30.) 
<12.1 
<12.1 

<12.1 
<12.1 
<12.1 
<12.1 
<12.1 

<12.1 
<12.1 
<12.1 
<12.1 
<12.1 

<12.1 
<12.1 
<12.1 
<12.1 
<12 . 1 

<12.1 
<48 .5 
<12.1 
<12.1 
<12.1 

<12.1 
<12 . 1 
<12.1 
<24.3 
<12.1 

<12 . 1 
<12.1 

21 . 0 
<12.1 
<12.1 

DATA SurvtM . . _ . ., REPORT o. 11/01/95 

PAGE: 11 



Company : OHt-1 REMC:Oil\TION SERVICES CORP. 

Sample Point ID: 
ASC Sample Number: 

Sample Date: 
Facility coclt!: 

Parameters Un i ts 

rotal Volatile Analysis, HS, (HVOO) 

Trichloroethylene 
1,2-Trans-dichloroethylene 
Tt· i c hlorofl uo1;oane thane 
1 , 1,2 - Tri chl o~o:rifluoroethane 
Vi uyl c hlodtlc 

Xy lenes 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 

Sample Point ID: 
ASC Sample Nwn.bel.": 

Sample Date: 
Fclcility Cede: 

Paramete1·s Units 

P-lB 
J09021 
951018 
01814 61' 

<12.1 
<12.1 
<12. 1 
<:2 11 . 3 
.:12. 1 

<12.1 

P-1B 
J09480 
951018 
010146T 

DATA SUMMAa<Y REPORT 

5pecia1 Requested TCLP Leachate (ZilE) Volatile Analysis, MS, ( MV 53) 

1,1,1-Trichloroetha ne mg/L <.050 
1, 1,2,2-Tetrachloro ethane mg/ L c:.OSO 
1 , 1,2-Tri chlorocthane mg/ L <.050 
1,1 - Dichloroethane mg/ L <.050 
1, 1 -Dichloroethylene mg/L <.050 

1,2-Dlchloroethane mg/L c:.OSO 
1,2-Dichloropropi\ne mg/L <:.050 
1, 2 -Tl:ans -d i cll l oroethylene mg/1. c:.OSO 
2- Chlcroethylvinyl ether mg/L <.050 
Acrolein mg/L <:.250 

Ac rylonitri l e mg/L <:.125 
oe nzene rng/L <:.050 
Bromoform mg/L < .050 
carbon tetrachl oride mg/L <:.050 
Chlorobenzene mg/L <.050 

Cltlorodibromomc thane 1119/L <.050 
Cltloroethane mg/ 1. <.050 
Chloroform mg/L <.050 
L>1chlo 1:obromomethane mg/L <.050 

DA . . 11/ 0 1/9 5 

PI\Gfo: : 12 



Comp«ny: Ollt-1 REI'IEDIATION SERVICES CORP . 

Sample Point ID: 
ASC Sampl e Number: 

S«mplc Date: 
Facility Code: 

Paramete rs Units 

P-lB 
J09 ~80 
951018 
0101'\GT 

DATA SUNMJ.\ I<Y REPORT 

:>pccial Requested TCr,p Leachate (ZIIE) Volatile Anal y oio, HS, (HV53) 

Ethylbenzeue 
1-lethyl bromide 
Methyl chlor ide 
Hethylene chloride 
Tet rachloroet:hylene 

Toluene 
Trichlor oethylene 
1~ichlorcf luoromethane 
Vinyl chloride 
cis- 1,3-Dichloropropylene 

trano-1, 3 -Dichloropropylene 

mg/1. 
mg/ L 
mg/L 
mg/L 
mg/L 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

mg/L 

< . 050 
<.050 
<.050 

. 060 
<.050 

.064 
<.050 
<.050 
<.050 
< .050 

< . 050 

Q), 11/01/95 

PAGE: 13 



APPENDIX 8 

QUANTITATIVE RESULTS 



TARGET ANALYTE L isT ToTAL METALS ANALYSIS , (ME20 ) 
Com?any Name Facility Sample Point ASC Sam?le No. 
Oru-1 REHSDIATION SERVICES CORP. OlSH6T P- l B J0982l 

Sa.oole Detection Bl ank 3atc!1 CompOU!1CS Resu l ts Limits Results ~u.roe::: 
rr.s/ks mg/kg mg/kg 

Alumim.:m 9950 9.85 NO Q2N7253 Ant:.imony ND 3.94 ND Q2M7253 !Arsenic ND 9.85 NO Q2M7253 Barium 176 l. 97 ND Q2M7253 Beryllium NO l. 97 ND Q2M7253 
Cac!mium ND 1.97 ND Q2M7253 Calciu:n 281000 .;9 .3 ND Q2t-!7253 Chromium 125 1.97 ND Q2M7253 Cobalt 2 2.0 9.85 ND Q2M7253 Coppe::: 161 l. 97 ND Q2M72 53 
I:::on 39800 12.3 ND Q2M7253 Lead 143 3.94 ND Q2M7253 Magnesium . . 832 0 49.3 ND Q2M72 53 Manganese 374 l. 97 NO Q2M7253 Mercu ry .370 . 035 ND Q2G7252 
Nickel 453 1. 97 ND Q2M72 53 Pot:.assium 2290 98.5 ND Q2M72 53 Selenium ND 9.85 ND Q2M72 53 Silve:- ND 1.97 ND Q2M7253 Soc!ium 1540 49 . 3 ND Q2M72 53 
Thallium ND 9 . 85 ND Q2M7253 :Vanadicm 1620 9.85 ND Q2M7253 - · .,c 

303 l. 97 ND Q2M7253 

I 



TOTAL HERBICIDE AN ALYSIS I GC I (GS02) 
Company Name Facility Sample Point ASC Sample No. 
OEM R~MEDIATION SE~VIC::S CORP. 018H6T P-13 J09821 

Sa.mule Dececc.:.on Blar..k 3ac:::-t Compou."lds Results Limits Results Numbe:-
mg/kg mg/kg mg/kg 

2 . .; -D ND .093 ND 02~51522 2,4,5-T ND .093 ND 02?.51522 2,4,5-4? (Silvex) N'D .093 ND 02HS1522 

. 

.. 

l 

I 



TOTAL PESTICIDE AND PCB ANALYSIS , GC, (G$05) 
Company Name 

0~~ REMEDI~TION SERVICES CORP. 

Compou.::c!s 

~ld:::-i:l 
Alcha-3~C 
Beta -BRC 
Chlordane 
'i, 4 ' -ODD 

4,4'-DDS 
4,4'-DDT 
Delta-a~c 
Dield:::-in 
Endosul::an sulfate 

Endosul : an I 
Endosul:an !I 
Endrin .. Endrin aldehyde 
End=" in ketone 

Gamma-a:-:c 
Heotac:tlor 
Hepcachlo:::- epoxide 
Nethoxvchlor 
Toxaphene 

P-roclor 1016 
!Aroclor 1221 
- ·oclor 1232 

clo:::- 1242 
.Jclo:::- 1248 

Aroclor 1 254 
Aroclo:::- 1260 

I 

Facility 

018H6T 

Sa.:::cle 
Results 

mg/kg 

ND 
NO 
ND 
ND 
NO 

NO 
NO 
~m 
~u 
~u 

z.,-n 
ND 
NO 
NO 
ND 

ND 
ND 
ND 
NO 
ND 

ND 
J.lj]) 
ND 
N:> 
ND 

}.'1) 

!1<""0 

~v~:~;o~~ :ocover ;4s ~h 1ch ~~e oucstde o~ eoncrol l lm1:s ~~~¢ 
a ::.~ :!.::J'-t.ed :.o sampl~ i~:.e:-!~ :-e:"\ce:s at. su:-:-O<J.a.!:e rec.e::~:.?:"a ::.~n.~s 

Sample Point ASC Sample No. 

P-13 J0982!. 

Detection Bla!"J< aa::=3 
Limits Result s Nl!m.be:::-

mg/kg mg/ kg 

.03 3 ND 02?5!.539 

.033 ND 02!?51599 

.033 ND 02!?51599 

.33 1 ND 02!?51599 

. 033 ND 02!?51599 

.033 ND 02?51599 

.033 ND 02?51.593 

.033 ND 02?5:599 

. 033 ND Q2?51599 

.033 ND 02?51599 

.033 ND 02?515 9 9 

.033 ND 02?51599 

. 033 ND 02?51599 

.033 ND 02? 51599 

.033 ND 02?51599 

.033 NO 02?51599 

.033 NO 02?51 599 

. 033 NO 02?51539 

.033 ND 02?515 99 

.662 ND Q2?S1sg9 

.331 ND 02!?51599 

.331 ND Q2?51599 

.331 ND 02?51599 

.331 ND 02?51599 

. 331 ND 02!?51599 

.331 ND 02?51599 

. 331 ND 02 ?5!599 



TOTAL BASE / NEUTRAL / Aero ANA LYSIS, MS, (M$02 ) 
Company Name 

0~~ REXEDIA7I ON S~RVIC~S CORP . 

CompOU."'lCS 

.:-ce:J.a::;~::hene 
Ace:1aph::hylene 
!Anc~::-acene 
Benzici.ne 
Senzo(a)anchracene 

Benzo(b)fluoranch~~e 
ae~zo(klfluoranchene 
Se:J.zo(gr.~ ) perylene 
Senzo(a)ovrene 
bis(2-Chloroechyl) ec~er 

bis(2-Chloroech~y)methane 
bis(2-Chloroisopropyl) ether 
bis{2-Ethylhexyl)phthalate 
<-Bromophenyl phenrl ether 
Bucyl benzyl phcha ace 

Carbazole 
4-Chloroaniline 
o-Chloro-m-cresol 
2-Chloronaohchalene 
2-Chlorophenol 

~-Chlorophenyl phenyl ether 
Chrvsene 
- · ~enzo(a.h)anchrace:J.e 

e:1zofuran 
-n-bucyl phthalace 

1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-D1chlor obenzene 
3,3'-Dichlc::-obenzidi:J.e 
2,4-Dichlorophenol 

Diethyl phchalate 
Dimechyl phthalace 
2,4-Dimethylphe:J.ol 
4,6-~~n~::ro-o-c::-esol 
2,4 -D~:J.~t:rophenol 

2,4-Dinicrocoluene 
2,6-D1nit:rocoluene 
Di-n-occvl ohchalace 
Fluorandiene 
Fluorene 

Hexachlorobcnzene 
~exachlorobutadiene 
P.exachlorocvclooencadiene 
Hexachloroe~hane 
:nce:J.o(:,2,3-cc)pyrene 

Isooho:-one 
2- Me::hylnaphcha lene 
2 -i·1e:::'1ylphenol 
4 -!'!echylphe:J.ol 
N-Nic::-c~ocimechylam1r.e 

Facility 

Ol8H6T 

Samole 
Resul::s 
mg/~g 

NO 
NO 
NO 
NO 
NO 

NO 
~ 
NO 
NO 
NO 

N'D 
ND 

12.4 
N'D 
NO 

1-11) 
~'D 
NO 
NO 
~ 

NO 
4 .84 

NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 

ND 
NO 
ND 
NJ 
NJ 

l'TD 
ND 
NO 
NO 
NO 

N'D 
ND 
NO 
NO 
NO 

NO 
22 . 7 

NO 
ND 
NO 

Sample Point ASC Sar.tple No. 

P-lS 

Detec:::.on 
Limit.s 

mg/ks 

4.00 
4.00 
4.00 
;.oo 
4.00 

4.00 
4.00 
.;.oo 
4.00 
4.00 

;.oo 
4.00 
4.00 
4.00 
4.00 

4.00 
4.00 
;.oo 
4.00 
4 .00 

4 .00 
4 .00 
4 .00 
4 . 00 
4.00 

4.00 
4.00 
.; .co 
4.00 
4 .00 

4.00 
4.00 
4 . 00 
10.0 
20.0 

4.00 
4.00 
4 .00 
LOO 
4 .00 

.; .oo 
4 .00 
4.00 
<0.00 
4.00 

.;.oo 
4.00 
4.00 
4 .00 
4.00 

:a lank 
Resulcs 

mg/kg 

NO 
NO 
NO 
ND 
NO 

NO 
NO 
NO 
}<'"'0 

N'D 

NO 
NO 
NO 
NO 
NO 

ND 
NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 

NO 
NO 
~ 
NO 
NO 

NO 
NO 
NO 
NO 
NO 

NO 
NO 
ND 
ND 
NO 

NO 
NO 
NO 
NO 
NO 

J09B 21 

3atch 
!it.:.t:l.ber 

Q2C5lS 37.; 
Q2C5l59i;. 
Q2C51537A 
Q2C51597A 
C2C5159"A 

Q2C51.597.l. 
Q2::515~7;l. 
Q2C515~-.; 
Q2C5: :;;r:·A 
Q2C.51537;l. 

Q2CS1597.::1. 
Q2CSl.53-A 
Q2C51Sr.::~, 
Q2CS!.5r.~ 
Q2CS1537.; 

Q2CS159 7.!1. 
Q2C5l597.~ 
Q2CS1537.:­
Q2C5153i;. 
Q2CS1597A 

Q2C51597;. 
Q2C51597A 
Q2CS1597~. 
Q2CS1597A 
Q2C51597A 

Q2C515 97A 
Q2C5159U 
Q2CS1597A 
C2CS155-~ 
Q2CS15 97A 

Q2CS1537A 
Q2CS1597A 
Q2C51597;. 
Q2CS1597A 
Q2CS1597;l. 

Q2C5l597A 
Q2C51597A 
Q2C51597A 
Q2C5l597A 
Q2C5l597A 

Q2CS159iA 
Q2C5l597;l. 
Q2CS1597;.. 
Q2CS1597;.. 
Q2CSlS97A 

Q2CS1597A 
Q2CS1597A 
Q2CS1597;. 
Q2C51597A 
Q2C51597A 



·~ 

TOTAL BASE / NEUTRAL/ACID ANALYSIS, MS, (M$02) 
Company Name 

0!-:!'1 RE:>tEDIATION SE~.VICES CORP. 

Compounds 

N-~~trosodi-n-orocvlamine 
~-Nitrosodi?henylamine 
Naohthalene 
2-Ni::.::-oaniline 
3-N:..c::-oaniline 

;-Nitroaniline 
Nitrobenzene 
2-~~t::-oohenol 
.;-Nitroohenol 
Pentachiorophenol 

i?he:1anthrene 
Phenol 
Pvrene 
Pvridine 

. . 
1:2.4.-Tr ichlorobenzene 

2,4,5-Trichloroohenol 
2,4.,6-Tr ichlorophenol 

I 

Facility 

018146T 

Sa.::role 
Results 

mg/ kg 

ND 
NO 

8.56 
NO 
ND 

~'"!) 

~ 
ND 
NO 
ND 

19.6 
4.04 
6.H 

ND 
ND 

ND 
ND 

l - ~: e:.!'lyl· a:1d ~ ·M~thyl;lnenol coelute and a:e ::epo:-~ee u ::he ::o::al 

Sample Point ASC Sample No. 

P-13 J09821 

Detection Blank 3atc~ 
Limir.s Results Number 

mg/kg mg/kg 

4.00 ND Q2C51597A 
4.00 ~ Q2C51597A 
4..00 ND Q2CS1597A 
4.00 ND Q2C5l597A 
4.00 ND Q2CSl597A 

4.00 ND Q2CS1597A 
4..00 ND Q2CS1597A 
~. 00 ND Q2C51597.~ 
20.0 ND Q2C51597.~ 
4 .00 ND Q2CS1597A 

4.00 ND Q2CS1597A 
4 .00 ND Q2CS1597A 
4..00 ND Q2C51597A 
4.00 ND Q2CS1597A 
4 .00 ND Q2CS1597A 

4.00 ND Q2C51597Jl. 
4.00 ND Q2C51597A 



SEMIVOLATILE TENTATIVELY I DENTIFIED COMP OU NDS, GC / MS, (Cllf) 
Company Name Facilicy 

03-1 R=::iEDI~TION SERVICES CO:tP . 01814 6T 

Sam?le Poinc 

P-lS 

ASC Sample No. 

J0982 1 

SaD:~l e Detec:.ion Blank 3acc~ 
CompOL!.nCS Results 

mg/ks 

U:1k :-.vd::-:)ca::-~on 1 7.5 
Unk hvd::-oca::-bon 12 . 7 
l!,:1 k :10Wn 15.0 
Unk hyd::-oca::-bon 16. 2 
Deco sane 20. 3 

Docecane 24. 3 
;.;:exadecane 34.0 
:-:exa.decane 53.7 
;.;:exadecane 21.4 
Te:.:-adecane 11.9 

Te~::-adecane 35.3 
Trl.decane 33.6 
T:-idec3ne .. 30.4 
Nonadecane 28 . 9 
;.;:epcadecane 33.9 

Naphc.halene, 
Eicosane 

2,3-dimethyl - 23 .1 
27 . 3 

!?encadecane 44 .3 
Dodecane, 2-mechyl-6-propyl - 13 .8 
Undecane 2 0. 9 

T::-idecane. 7-methvl- 19 . 1 
Na;Jhchalene, 1,4,6-t::rimechyl - 18 . 0 
P--'ecane, 2,6-dimechyl - 13 .o 

ohexane, 2-but::yl-1 , 1,3 - c r i 15.5 
·Met:hano- 1H-indene, 3a , 4 , 7, 16 . 9 

Napht:halene, 1-echvl- 23.0 
;.;:eptadecane, 2 , 6 - dlmet::hy!- 60.0 
?e!'l.t:adecane, 8-hexvl- 14 .4 
Dodecane, 2,6,10-crimet hyl- 24. 4 
Dodecar.e, 2,7,10-tr~me :.~yl- 4 5. 4 

. 

::~e ~esuL::s ll.s~ed a'oove 'o:- c~e Te~, .. :~ve ly lCe:lt.iC!.ed O:::<r.?O'~:ld:l a ~e 
-~~s ~ =~ =~-: es~ ~~4C.e~ cor.ce~c~at 1.or..s s:.~-=~ a \! l res pons-!: ts assu~~d . 

Limits Resul t s Num.!::le ::-
mg/:<:; mg/kg 

- - Q2C5l597A 
- - Q2C51. 597A 
- - Q2C51597~ 
- - Q2CS1597.~ 
- - Q2C51 597i>. 

- - Q2CS 1 597A 
- - Q2CS1597.; 
- - Q2CS1597;. 
- - Q2CS1S?i.:.. 
- - Q2C51 597;.. 

- - Q2C51597i>. 
- - Q2CS1597A - - Q2CS1597A 
- - Q2CS1 597A - - Q2C51597A 

- - Q2CS1 597.:t, - - Q2C51597.::\ - - Q2CS J..S97.~ - - Q2C5159 i A - - Q2CS1 597;. 

- - Q2C51597.~ - - Q2C51 597;. - - Q2CS159iA - - Q2C5 15 97A - - Q2CS 15 97;.. 

- - Q2CS1597;. 
- - Q2CS1 5 ~n;. - - Q2CS15 9i;.. - - 02CS1597A - - Q2C51597.; 



TOTAL VO LAT I LE ANALYSIS, MS , (M VQQ) 
Company Name Facility 

Ol-:·t ?..ZM.EDI.i:~,.TION SERVIC:::S CORP. 018H6T 

Sample 
Compcu:1ds ~esulcs 

mg/kg 

.;ce=cr:e ND 
~c::-ole:.n ND 
Ac:-ylon.:..crile ND 
3enzer:e NO 
3rcmo:or:n ND 

Carbon disulfide i'i'D 
Carbon tet::-achloride ~li) 
Chlorober:zene ND 
Chlorodib::-omomet~ane NO 
Chloroec:-:a:1e ND 

c::lo r ofor m NO 
2-C~lc::-oechylvinyl ether ND 
Dichlorobromomechane .. ND 
1,1-Dic~loroethane ND 
1,2-Dic~loroecha:le ND 

1,1-Dichloroethylene ND 
1,2-Dic~loropropane NO cis-1,3 - Dichlorooroovler:e NO crans-1,3 -Dichloroprcpylene NO 
:=.:t:hylbenzene NO 

::chylene d~bromide NO 
::thvl acetate ND -:,..hvl echer ND 

iexa:1one ND _hyl bromide ND 

i·!echvl chlor:..de NO 
i·:echyle::e chloride ND Me: hyl ethyl ketene ND 
Mec~yl-:..so-bucyl ketone ND 
Scyre::e ND 

1,1,2,2-Tecrachlo r oe thane ND 7ecrachloroethylene ND 
1Tolue:1e 21 . 8 1,1 , 1-7richlor oe :hane NO 
1, 1 ,2- Tric~loroechane NO 

Trichloroet~ylene , NO 
1,2-Trans -d~chloroethylene Ni) 
Tr ichlor ofluoromethane 1-I'D 1,1,2-Trichlorotrifluoroethane NO Vinyl c!-:loride NO 

i:yler:es ~TO 

~~~se ~~~~~;:~; t•~i:s a:e highe: than usua l du~ to ~a;~~x 
:.~:.e :- :"!!"!::'\C~S . 

Sample Point ASC Sample No. 

P-13 .J09621 

Detection 3lank 3at:::!1 
Limits ?-esults ~t:.-::.:,e::-

mg/kg rr.g/kg 

2<S.J ND 02V;7~6 
60.7 NO 02V4746 
JO .J ND 02V4 746 
12. 1 ND 02V4746 
12 .1 ND 02V~7~6 

12 .1 N'D 02V046 
12. 1 ND 02V4 74 6 
12.1 ND 02V~ 7 ~ 6 
12 .1 ND Q2V4 746 
12 .1 ND Q2V4746 

12. 1 NO Q2V4746 
12. 1 ND Q2V4 746 
12. 1 NO Q2V4746 
12 .1 ND Q2V474 6 
12.1 NO Q2V47-t6 

12.1 ~'D Q2V4 746 
12.1 ND Q2V4746 
12.1 ND Q2V474o 
12.1 NO Q2V4746 
12.1 NO Q2V4746 

12.1 NO Q2V4 746 
43 . :5 NO 02'14746 
12 .1 ND Q2V474 6 
12.1 ND Q2V4746 
12.1 ND Q2V4746 

12.1 NO Q2V4 746 
12 . 1 NO Q2V4 746 
12.1 NO Q2V4 746 
24 .3 ND Q2V4 74 6 
12. 1 ND Q2V47-t6 

12 .1 ND Q2V4 746 
12 . 1 NO Q2V4746 
1 2 .1 ND 02'14746 
' "' . _, ...... NO 02'i4746 
l2. 1 NO Q2V4 746 

12 .1 ND 02V~ 746 
12.1 NO 02'14746 
12.1 ND Q2V4 746 
24 . 3 NO Q2V4746 
12 .1 ND Q2V-i74 6 

12.1 ND Q2V4745 



VOLATILE TENTATIVELY IDENTIFIED COMPOUNDS , GC / MS I (CLlE} 
Company Name Facility Sample Point ASC Sample No. 
Oi-:?-1 ~E:01EOIATION SC:~VICES CORP. OlSHoT P-13 J09821 

Sar.ole Detec t: ion 3 lank 3acch Compounds Resul ::s 
mg /kg 

u~k::c· .... '":'l ) 7 . 1 unknown 33.~ Decar.e ~5 .0 Deca:1edioic acic!, esce:: isomer 41 . 6 Decanec!.J.oic acid, este:: isomer 14 . 3 

Deca:1edioic acid, escer ison:er 18 . 7 4 , 7-Mechano-lH-inder..e, 3a, 4171 30.9 
Nap~c~ale:1e, 2 -mec.hyl- H .O 

.. 

I 

~'! :-esut::i lt:st!!d a~·.re !!l:- t!'le 1"~.!'\ta:.:·.r~ly : de:l:.! :t-ed Cc·~:>O\:~~s .a:e 
~~$td~~~ esc1mate~ conc:~:=~~~e~s s~~c~ a l : l =~~?o~se i~ asJu~ed . 

Limics Resulcs Numbe:: 
mg/ kg mg /kg 

- - Q2V4 74 6 - - Q2V~746 - - Q2V4746 - - Q2V4746 - - Q2V4746 

- - Q2V~745 - - Q2V046 - - Q2V4746 



RCRA TCLP LEACHATE HERBICIDE ANALYSIS , GC , (GS52) 
Company Name 

Or~ REMEDIATION SERV!C~S CORP. 

Compounds 

2. ~ -0 
2, 4 ,5 -TP (Silvex) 

.. 

I 

Faci lity 

018146T 

Sample 
Resu l ts 

mg/L 

ND 
NO 

Sample Poin t ASC Sample No. 

P-13 J09480 

Decect:ion Blank Eacch 
Limits Results Nu::l.ber 

mg/ L mg/L 

.0005 ND Q7t:51539 

.0005 ND 07:!51539 



TCLP PESTI CID E AND PCB ANALYSIS, GC, (G55 5) 
Cor.tpany Name Faci.lity Sample ?oint ASC Sa::::;>!e No. 
Ci-:•1 c:-t:::DIATION SERVIC:::S CO~P. 018H6T P-!.3 J o g.;c; o 

Sa.mole De tection 3 l a::lk :a~~~ Corr.;::o~;cs ~esul ts Limics ~esulcs !'·.:::r.!:>e= mg / L mg/ L mg/ L 
.Al=.:-:.:t Ni) .0001 ND Qi?5153i Alpha-S~C ND .0001 ND <;1?51537 Bet:a-3i-:C ND . 0001 ND Q7?5153 7 Chlo:-:iane ND .001 ND Q-;"?SJ.537 4,-i'-DDD l-ID .0001 ND 0 7?5:.537 
4,4'-DD£ 

~ .0001 NO Q7PS : 5J7 4, 4' -DDT Ni) .0001 NO Q/?5:537 Delta-a~c ~ .0001 N1) Q7?5 :5J7 Dielc:-i:t ND .0001 ND Qi?5153 7 Encosul£a.1 sulfate ND .0001 NO Q7P5 1SJ7 
Endosul::an I . ND .0001 ND Q7?5:i537 Endosul::an !I m> . 0001 ND 07?5:4537 End:-in .. ND .0001 ND Q7?51537 End:-in aldehyde ND .0001 NO Q7P51537 Gamma - 3EC NO .0001 ND 07?5:1537 
Heo t achlor ND . 0001 ND 07 :?51537 Heo t achlor epoxide ND . 0001 ND Q/?5 153 7 Toxaohene ~ . 002 ND Q7?5: 537 Meti:oxvc!llor ND . 0001 ND Q7?51 5J 7 A::-oclor 1016 ND . 001 NO Q7?5: 537 
Aroclo::- 1221 NO . 001 ND Q7?51537 Aroclo:- 123 2 ND .001 ND Q7?51537 ~---clor 1242 ND . 001 ND Q7?5l5J7 ·!.o :- 1248 ND .001 ND Q7?51537 ..:lor 1254 NU . 001 ND Q7?51537 
Aroc!.o:- 12 60 NO . 001 ND Q/?5:537 

• 



SPECIAL REQUESTED LEACHATE METALS ANALYSIS, (ME42) 
Company Name Facility Sample Point ASC Sample No. 
Or~ REMEDIATION SZRVICES CORP. 018146T ?-13 J09480 

Sample Detection Bl ank 3atch Compounds Results L.uni c s Results Nt:.mbe :-
mg / L mg / L mg / L 

~umir.t.:.n ND .100 ND Q7M721 3 jA.n t:imony ND .060 ND Q7M7213 ~senic ND . 100 NO Q7M7213 Barium .197 .100 ND Q7l'17 2 13 3eryl lium ND .00 5 ND Q7M72 :3 
Ca dmium ND .005 ND Q7M72 1 3 Calcium 696 1. 00 ND Q7M72 1 3 Cromium ND .020 ND Q7M72::..3 Co~alt: N"D .020 ND Q7M7 213 Coppe:- .04.; .020 NO Q7M7213 
I ::-on ND .100 ND Q7M72 1 3 Lead NO .100 NO Q7M72 1 3 l'lagne sium 10.5 l. 00 ND Q7M72 1 3 Manganese .. 

ND .010 N"D Q7M7213 l"le ::-cury ND .oo: N"D Q7G72 0 9 
Mol ybdenum .286 .020 ND Q7M7213 Nickel . 212 .040 N"D Q7M721J ? c ::assium 2 0 .2 2.00 ND Q7M721 3 Se l enium ND .100 N"D Q?t-17213 S i l ve :- ND . 020 ND Q7M72.D 
Sodium 4320 1. 00 ND Q7M721 3 Th a llium l'm .100 ND Q7M7213 '~nadium 4.59 .020 ND Q71172 1 ) c ID .200 ND Q71'172 1J 

. 

SCO : :.:~ il.:':SUt.T IS OUAL.J'iATI'/C: o ::t.Y . 



S PECIAL REQUESTED TCLP LEACHATE SEMI-VOLATILE ANALYSIS , MS, (MS47 ) 

Company Name 

Or:l-1 RSMEDIAT!ON SERVICES CORP. 

compour:cs 

l,2.~-7~ichlorobe~=e~e 
1,2-Dichlorobenzer.e 
1,3-Dichlorobenze~e 
1,4-Dichlorobenzene 
2,4,6-Trichlorophenol 

2.~-D1chloroohenol 
2.~-Dimethvlohe~ol 
2.~-D1nic:roohenol 
2.~-Dinitrotoluene 
2,5-Dinitrotoluene 

2-Chloronaohthalene 
2-Chloroohenol 
2-~i~=oohenol 
3,3'-Dichlorobenzi~ine 
4,6-Di~itro-o-cresol 

4-3::-omophenyl phenyl ether 
4-C~lorophenyl phenyl ether 
.<i-Nit=cohe~ol 
Ace:taphthene 
Acenaphchylene 

!A-"1~hracene 
Se~zl.dine 
- '~zo(a) anthracene 

!ZO (a) ovrene 
nzo(blf iuoranthene 

Se~=o(ghi)perylene 
3e~zo(k)fluoranthene 
bis(2-Chloroethoxv)mechane 
bis (2-Chloroethvli ether 
~l.s ( 2-Chloroisopropyl)ether 

bis(2-Ethylhexyl)phthalate 
3~cyl benzyl phthalate 
Ch:-yse~e 
Di-~·bucyl phthalate 
0~-~-occyl phthalate 

Dibenzo(a,h)anthr~cene 
D1ethyl phthalate 
Di~ethyl phthalate 
i?l"..loranchene 
?l~o::-ene 

He~achlorobenzene 
Hexachlorobutadiene 
r.exachlorocyclopentadiene 
r.exachlor-oet.hane 
Indeno (1,2,3-cdlpy=ene 

!soohorone 
N-d:..crosodi -n -propylamine 
N-Nlt=osodimethylamine 
N-Nitrosodiphenylamine 
~:ap!-.~~alene 

Facilicy 

Ol8l46T 

Sa:ole 
aesults 

r.:g/L 

NO 
tiD 
NO 
NO 
NO 

ND 
.029 
NO 
ND 
NO 

NO 
NO 
NO 
ND 
ND 

ND 
ND 
ND 
ND 
ND 

NO 
ND 
ND 
ND 
ND 

ND 
NO 
~ 
NO 
ND 

NO 
NO 
NO 
ND 
NO 

NO 
Z..""D 
NO 
NO 
ND 

NO 
NO 
NO 
NO 

.019 

Sample Point ASC Sar.tple No. 

?-13 

Deteccic:: 
Limi-.s 

mg/L 

.010 

.010 

.010 

.010 

.010 

.010 

.010 

.050 

.010 

.010 

.010 

.010 

.010 

.010 

.025 

.010 

.010 

.050 

. 010 

.010 

.010 

.010 

.010 

.010 

.010 

.010 

.010 

.010 

.010 

.010 

.010 

.010 

.010 

.010 

.010 

.010 

.010 

.010 

.010 

.0!.0 

.010 

.010 

.010 

.010 

.010 

.010 

.010 

.010 

.010 

.010 

3la~k 
Res;Jlt.s 

mg/ L 

ND 
ND 
ND 
NO 
ND 

ND 
ND 
ND 
ND 
ND 

ND 
NO 
NO 
NO 
NO 

ND 
NO 
ND 
NO 
ND 

ND 
ND 
NO 
NO 
NO 

ND 
NO 
ND 
ND 
NO 

NO 
NO 
NO 
NO 
~ 

~ 
ND 
NO 
ND 
ND 

ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 

J094SO 

3acch 
Nuru,er 

Q7CS1536 
Q7CS1536 
Q7C51536 
Q7C51536 
Q7C51536 

Q7CS1536 
Q7CS1536 
Q7CS.l536 
Q7C51536 
Q7C51536 

Q7CS1536 
Q7CS1536 
Q7C51536 
Q7CS1536 
Q7CS1536 

Q7C5~536 
Q7CSl536 
Q7CS1536 
Q7C51536 
Q7CS1536 

Q7CS1535 
Q7CS1536 
Q7CS~S36 
Q7C51536 
Q7C51536 

Q7C51536 
Q7C515 36 
Q7CS1536 
Q7CSlS36 
Q7CS1535 

QICS1536 
Q7C51536 
Q7CS15J6 
Q7C51536 
Q7C51536 

Q7CS1536 
Q7C51536 
Q7CS1536 
Q7C51536 
Q7C51 536 

Q7CS1536 
Q7C51536 
Q7C5l536 
Q7CS1536 
Q7C51536 

Q7C51536 
Q7CS!.SJ6 
Q7CS1536 
Q7C51536 
Q7CS1536 



I 
I 
I 

I 

I 

I 

SP ECIAL REQUEST ED TCLP LEACHATE SEMI-VOLATILE ANALYSIS, MS , (MS47) 
Company Name 

Or .. N R~M:::DIATION S:::RVICES CORP. 

Compounds 

Nit::-obe~zene 
o-Chlo=o-m-c=esol 
?entacr.loroohenol 
Phenant!-1::-ene 
?henol 

Pyrene 

. 

. . 

I 

Facility 

Ol8l46T 

Sa=ole 
Results 
mg/L 

ND 
ND 
ND 
ND 

.160 

ND 

Sample Po i nt ASC Sampl e No . 

P- 13 J09480 

Det2ctic:1 Blank Sac:c~ 
Limi::.s ::<esul;:s Nl.!mber 

mg/L mg/L 

.010 ND Q7CS 1536 

. 010 ND Q/CS1536 

.010 ND Q7C51536 

.010 ND Q7C51536 

. 0!.0 ND Q7C51536 

. 010 ND Q7C515J6 



:-. 

SPECIAL RE QU ESTED TCLP LEACHATE(ZHE) VOLATILE ANALYSIS, MS, (MV53) 
Company Name 

0~~ REMEDIATION SERVICES CORP. 

Compounds 

1,1,1 - T:::ichloroet~~,~ 
1,1.2 , 2-T~trachloroethane 
1,1,2-T:::ichloroethane 
1,1-Dichloroethane 
1.1-01chlor oethylene 

1.2-Dichlor oe thane 
1,2-Dichlcropropane 
l,2 -7rans-dichlorcec:~ylene 
2-C~loroethvlv~nvl 
Ac:::olein · · 

eche::: 

. ~~c:::yloni cr ile 
Benzene 

1
aromoform .. 
Carbon tetrachloride 
IChlo:::obenzene 

Chlorodibromomethane 
rloroetOane 
Chloroform 
cis-1,3-Dichlor opropylene 
Dichlorobromomethane 

Ethyl:,enzene 
~ethvl bromide 

.- - :...yl chloride 
;lene chloride . achlor oethylene . 

1Tol1..:e:1e . 
r.:::ans-1,3-D~chlorooroovlene 
T:::ic~loroethylene · ·• 
r :::ichlcrofluoromer.hane 

li:tyl chlo::::!..de 

I 

I 
I 

: 

I 

I 

I 

!·. 

Facili t y 

01.8H6T 

Sa:no1e 
Resul ts 

mg/L 

ND 
ND 
NO 
ND 
ND 

NO 
ND 
ND 
NO 
ND 

ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 

NO 
ND 
NO 

.060 
NO 

.064 
ND 
NO 
NO 
ND 

Sample Po int ASC Sample No. 

.JOS~SO P-13 

Detec.:ion Sla!"-'< Bate:: 
Limic:s Resu.:..c:s Numee::: 

mg/L mg/L 

.050 NO Q7V.;732 

.05 0 NO Q7V~732 

. 050 ND Q7V4 732 

.050 ND Q7V4732 

.05 0 ~iD Q7V4732 

.0 50 NO Q7V4732 

.050 l'lu Q7V4 732 

.0 50 llo"'D Q7V4732 

.050 ~-o Q7V4732 

.2 50 1-;1) Q7V4732 

.n5 ls"D Q7V4732 

.050 ls"D Q7V47J2 

. 050 ND Q7V4732 

.050 ND Q7V4732 

.050 NO Q7V4732 

.0 50 1-;'1) Q7V4732 

.050 ~m Q7V4 732 

.0 50 N:l Q7V47J 2 

.0 50 NO Q7V47J2 

.050 NO Q7V4732 

.050 ND Q7V4 732 

.050 ~m Q7V47J2 

. 050 ND Q7V.;732 

.050 NO Q7V.; 732 

.0 50 NO Q7V4732 

.0 50 NO Q7V4732 

.050 ~ Q7V4 732 

.0 50 ND Q7V4 732 

.050 ls'"D Q7V4 732 

.05 0 ~u Q7V4 7 32 



:· 

APPENDIX C 

QUALITY ASSURANCE DATA 



- " 

.Jtll •ll nl: : Gl. . v 
QUAI.JITY AS~ -~RANCE REPOR1., . ~ 

1\ I ETI 101> Sl'll\ E 1\1 ;\ T IU X Sl'l t<E SPIKE DUI'LJ CATE %COM PLETE 
U l.1n k Added S pikod \ Ree. S pi k<ld Un!ipk Added Spiked \ Rec . Added S piked \ RI" D Compound ls i Cone Cone . Con e. Re e . Lirnit!.i Snonplo ld. Cone . Cone . Cone . Rc c . t.imits Cone . Cone . Ree. RPD l.irnlt Oateh II \ 

I ,?. I · Td ehi <>I'C.>Ut! II ~C o\1: mg /kg 0 4.00 2 . 54 6 -1 52- 11 01, P -10 0 ).97 2 . 49 6) 46- 11 01. ) . 91 2 . 26 58 8 0 - 201, Q2C5 1 597A 7 ) 1. 
44 · 14 2M 41 ·142M OBH 1 • ·I · 0 l c h l o r o b o!n 2 e n t: mg/kg 0 4 . 00 2 . 7 0 6 8 47 - 11 0 1. P·IO 0 ) . !1'7 2 . 58 65 H - 11 01. ) . 91 2 . 00 51 24 L 0 - 211. 
20-IHH 20·1HM 

110)" l, 4 · Din itrotoluenc mg / kg 0 ·l.OO 2 . 62 66 5'7 · 11 2 1, P - 18 0 ). 9'7 ) . 81 96 46-ll'1L ). 91 4 . 02 ' o- 11t." - l9 - ll91~ l9·ll9M 
'! · Ch l oropheno l ong/kg 0 6 . 00 4 . 12 69 45 · 1101. P-18 0 5.95 2. 69 -15 U-1101. 5 . 96 1. '10 29 I. oil L 0 · 191. 

23-11411 2)- llUI 
1 llit r o phcno l ong / l:g 0 G. OO 4 . 01 67 52-11 •11, P-10 0 5 . 95 2 . 29 18 I. 50- 11.91. 

1 ·1121-1 1 • ll 2M 
,,, .:n .lpht hcnc n~g /Y.y 0 4.00 2 . '12 68 56- 1111. P-10 0 ). 97 5 . !15 150M 51·1111. ) . 91 5 . '78 148M 1 0 - 11> 1.. 

41 · 14 51-1 <1 '1- H5M -l ~ophoronc n"] /l:g 0 4 . 00 2 . 58 65 5l - 11 0L P-18 0 ) . 97 ). 20 81 53·1 101. ). !11 2 . 7'1 '11 1) 0 · 301. 
21-19611 

II 111\.I'O<:olli -u - propy l .ontillu rn<J/k') 0 1 . 00 1. G5 GG 45·1101. P-10 0 ) . ,., 1. GO G5 l5·11SL l. 9 1 1 . 82 41 ll 1. 0 •2 1l. 
1·2)0M 1·ll0H 

l'o: u l uc h l o o·oph enol mg/kg 0 6.00 ) . 11 51 n-uot. P-10 
, __ --0 5 . 95 0 0 M l6 ·1 l5L 

lol-1'16~1 14·l16M 
Ph..:uo l mg/kg u 6 . 00 ~ . 06 68 42-11 01. P-18 4.0-1 5 . 95 8 . 61 11 40 · 1111. 5 . 9 , 6 . 76 46 50 I. 0 · 191. 

5 · 112N 5·112H 
' '"I L t: n t.: mg/l:g 0 4 . 00 2 . G'J G1 50-11111. 1'· 10 6 . H ) • 9'1 8 . 41 so 11 SS-129L """').'9'1 - -8.52 51 L 6 0-2'71. 

52 · 11 5~1 5 2·11514 
p · t'lo \ Ol'O·m·eC<l!:Ol m<J/I:g 0 6 . 00 4.02 6'7 51 -II OL P-10 0 5.95 ) . 10 52 51·1101. 5 . 86 2 . 7) 47 L 10 0 · l1l. 

22· H 711 22-147H 
:--. ·•. ~ -·r ong/l:g 0 1.00 • 9S1 !)5 6 l ·ll9L P- 10 0 . 047 .6 ~8 ., 56 ·1HL . 897 . 701 87 12 0·201. 021151522 tOOL 

~, ·I , S · 1' 1' (S!\V(H: I ong/1:!1 0 1.00 , 9 ) •I 91 63-101. P · l 0 0 .an .7]9 07 5)· H81.. • 89 '1 • ' 18'1 88 1 0 · 20 1, 

2 . 4 · 0 "".]/1-:g 0 I . 00 • 96'7 ')'1 7l·ll2L r> - 10 0 .80 .196 9•1 6<1-lHL .897 . 915 102 8 0 · 201. 

·1, 4' - COO mg/kg 0 . 161 . 183 11 0 64· 11 8L 1'·18 0 . 16) . 1 ]2 8 1 49 - 1111. . 166 . 146 88 8 0 - HL Q2P5159 9 811. 
31 - Hlll )1·14\M 96M 1 , 4.- 00£ mg / 1:9 0 . 161 . 118 1 07 65·110 1. P·lB 0 , 1 63 . 108 '' 48 · 1261. . 166 . 108 65 2 0 - 2 51. 
10·14 ~11 10- H SM 

·1, 4' · DDT 1"9 /1:9 0 • IG 'J . 185 11 1 70-12111. P-10 0 . 1 G 3 . 119 19 H-1401.. .166 l. 5 8 9 52H 1691 • 0 - 2)1.. 
25· 16 0M 25 ·160M 

'~ --;,\do !11 ong/l:g 0 . 167 . 1 58 95 57·1101. P· IB 0 . 163 .0859 5 1 14 · 1211. . I GG ---:o907 •I 0 - 25L 
42 - 122fol ~2-122M 

;, Jplo .l · DIIC 11".]/f:g 0 . 167 .1 0 0 100 56·1101, P-10 0 .Ul , 0980 GO l9·111J. . 1 U . 100 GO 0 U- 2 2 1. 
l7 • llHI l'I·IHH 

llctll· OIIC "'9/};g 0 . 161 . 151 92 62-lllt. P-18 0 . 16 3 .09 80 GO 0 · 1llL . 166 . 111 61 ll 0 · 221. 
11·147~1 1'1·14711 

Ch l o r d ane mg/1-:g 0 . ))) . ))) 100 6 4 - 1121. P - 18 0 . l27 . 168 51 L SJ - 1)11.. • ) )1 . 18) 55 8 0 · 2)1 • 
45· 11 911 -15·1 1911 

tJu lt.l·BIIC mg/kg 0 . 1 61 . \98 119!. 5J·1LSI. 1"-10 0 . 1 Gl .0711 41 10·12'71. .ICG , 0897 54 14 o- 201. 
l2- 1) '111 l2 · 1l7M 

Oi<!lddn mg/1-:g 0 . 16 7 . 1'11 104 64- 1 19 1. P - 10 0 .16 ) . 0680 42 L 47 - lllL . 16 6 . 0735 H 1.. 5 0-201 • 

"'iOi"" 
~t) ----- 1~.:..!1GI~ In--- 1-l ' r ~o lu!;u\ L111 I m<J/}.~ 0 . 1 G 'I . 172 6'1· 11 21. P-Ill 0 ----:TGl . 102 Gl !.. 4 ·1) 11. ~ ~ Gl 0 ·211 • 
4 5 - 15 311 -IS · l5JM 

l:ou lo,;u l tan 11 ft'9/k g 0 .167 . 129 n -18- 11 7 1.. fl · lO 0 • I 61 • 111 Go -17 - 1261. . 1GG . lH 2l'JH 1 I 11. 0-2 Jl. 
1 ·2021·1 l · 202M 

~-- ------- L-



J o l.>l inY. : I 
QUALI1"'Y ASPYTRANCE REPORT 

METIIOD !l l'll\E l'viATIUX SPIKE SPIKE DUPLICATE %COMPLETE 111.1nk '".lc.lcJ Spiked \ flee. Spiked UnDpk lid .led Spiked \ Rcc . lldu..:d Spiked \ RPO l'\.liiii>OUII<I ( !.) Cone. Cunc. Con e. Rcc . Lt mt t:; !i.llflf)l" I d. Cone. Cone . Cone . Rec . Litnl tl> Corle. Cone. Rt!e . RPO Limit Batch • \ 
I 
EnJo~u l!an s ul f ale mg/kg 0 .16? . 126 15 39 · 1191. P-18 0 . 16) .0850 52 l4 · 1HL . 16G . 0930 56 1 0·26L 26 · 1HN 26 · 14414 f-: 11J1 Ill rng/kg 0 . 161 . I 01 112 64 · 1l8L P · lB 0 . liD .115 '11 5'1·121L . 166 . 109 6G 1 0-221. l0·1~ '1M )0-1011 Emlnn aldehyde n~g/kg 0 .16'1 . 0988 59 ll - 1101 • P- 18 0 • 16) .028) 1'1 L 21·Jl0!. . 166 . OJ20 19 L 11 0·28L 

~ 

Enc.ldn )..ctone mg/kg 0 .16'1 . 15 5 93 0·1211. p. lll 0 . lGJ .0810 50 41·1l8L .166 .0851 51 2 O·JOL 
t;,ln1nl· UIIC mc.J/kg 0 . 16'7 . 172 10) 5~ ·1101. P -10 0 . 163 .160 98 12·118L . 166 . 1G4 99 1 0·2)1. 

12·12'1 ~1 12·12711 ll"pc.ach1or mg/kg 0 . 167 . 15•1 92 57·1101. P · tB 0 • 16) .0680 H L S t ·ll1L .166 . 0'71 2 ~) L 2 0·211. H · 111N H-11111 ll~;>t.lch 1 oc epolode mg/kg 0 . 16'1 . 16} 98 6l·l1lL P· IB 0 , llil .Ill 69 57·1llL . 106 . 109 66 4 0·2lL 
n-11~11 l'l· 1421-1 "11\d,lllll mg/kg 0 .16? . 172 10) 55· 110 1. P·10 0 , 16) . 160 98 42·117l. . 166 .1G 4 99 1 0·2lL l2·12?H 32 · I 2 711 Nethoxychlor m<J/kg 0 .16'7 • 171 104 62·lllL P-10 0 .16) .0'197 49 L Sl·138L . 16G .0808 49 L 0 0·21L 

. .J ph a · Chlordane mg/Y.g 0 .16'1 . 16 7 100 6'1· 110L P·1B 0 . 16) .0856 53 L St·lHL . 166 .09)4 56 6 0·24L 45 · 1191-1 H - 11911 g.:unrna ·CIIlordano n..g/kg 0 . 16? • 166 99 6'1-1111. P-18 0 . 163 . 0821 51 L 57·llOL .166 .0 901 54 L 6 0 ·231 .• 
-15 ·119M 45·1 UM 1 , 1·01Ch1oroethylcno ll>g/kg 0 so .o SO . l 101 16·1181- 1'·18 0 121 1 39 115 80·1171, 121 1 )l 109 5 0-1 )I. 02V4'14 G IDOL t-!.:.1!.:!!:! I • 1)~M lOOM l. ~-ciu·OichlOl'OCthylcllll u-.g/kg 0 50 . 0 Sl. ~ 10'1 81·1201. P·IO 0 121 1)6 112 83 · 1201. 12 J 1)4 Ill . 9 0 • !> I, 

Ucn: cnu u-.g/kg . 06)0 50 . 0 50.4 101 8'1 - 1141. P·10 1 . 87 12 1 127 lOl 89·1161. 121 122 99 4 0-8 l. 
l7·1Sl~l )7-1511'1 Cll l o •·obenzene ln£1/kg .06 10 50 .0 18 . 6 ,., 86·112L P·1B 0 121 l2'1 lOS 86·112L 121 120 99 G 0-111.. 
l1 · 160N l7·1GON I".J 1ucne n-.g.'kg .0720 50 . 0 48 . 2 ?6 8~ ·11-11- P-10 21.8 121 1-1 7 10) Bl·I21L Ill 1)8 9G 7 0·151, 4 '1·15011 4'1·150M 

1"1 tchloroethylenc n-.g/kg .0730 50.0 19 . I ~8 8'1-11)1. 1' · 10 0 121 125 10) Ol·111t. 121 122 101 2 0·8 L 71·15'1N 11· I 5 1M ! , -1-~inltrotolucnc n~g/l 0 . 100 .0743 '1·1 H·lHL 
0'1CS1536 lOOL }9·11 91>1 

10011 ,\c i!u:tphl ht!ne mg/l 0 . 100 - --· .0720 n )0·1301. 
4 '1 • H 511 

r"nt.•ch 1 oropheno 1 lnCJ / 1 0 . 150 . ll) 09 4) . 1·1 01. 
1~ · 1 16M 

l'y rl!ne n~g/l 0 . 100 .0710 11 l O ·llOL 
52-1151~ 

2.~.5-TP (Stlvcxl n~g/1 0 . 00400 . 003!15 99 60-lHl. 
0'11151539 100L 

1 . ~ · 0 mg/1 0 . 0200 . 0149 75 45· 12 61. 

·1. •I' · UDO uog/1 0 . 00100 '. ·04 90 )0·1)01. 
01r•S15l7 06L 

--- ----·I.; • · UO£ II") /I 0 . 00100 f). -0·1 Ol )0 · 11 01. 

·1 , -1' · llll1' 11")/1 0 . 00100 9 . · 0 4 80 )0 · 1)01. 

-- ------------ - --- --- -- · -~ --· . - -
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loLl i nl: : 6 0 
QUALITY ASk JRANCE REPORT 

. - -----
SAi\ II 'I.E l>lJI' LICt\TE POST S PIKE IC I' SEIUAL DILUTION 

spiked Unspk Added Spiked Sarr.ple Di 1 . Slmple Uup . RPO sa"'ple td . Cone . Cone. Cone . \ Rec. Cone. Cone . \ Co111po1u\d ( s) S ample ld . Cone. Cone. RPO l.im! t n.g/l mg/ 1 n.g/1 Rec . Limits Sa"'ple rd . mg/1 mg/l Dl f( l. imit Batch N 
r '~ • c:ur:y n.g/kg P · lO .no . lGS I 0 · 201>1 

02G7252 1":.. ! t..:.n\ i 1\Uil\ mg/l:g P · IB 9950 9050 1 0 · 20N P- 18 202 199 1 0 ·10M 02M725J J.Ji r 1mo:1y "'3/~g P· 11l 1. 47 1. 18 P-10 .0299 .0280 02M125l ; • • !':\ : 1\1 c rr~/k2 P· 18 7 . 8) 9 . 95 HN 0 . 201•1 . 
P·11l . 159 .H2 11 02M12Sl u:l'il U"m mg/kg 1'·10 176 185 5 0 · 2011 P ·1D ). 57 l . l4 G 0-101~ 02M"125) II.: I')' 1 1 H im ft>g/kg P· IO • . 0 I l ·. 0)0 P·10 0 . 209 .166 79 75·12 51-1 P·IO - . 0165 · . 0 15 1 0 2M72Sl c,,duli um mg/kg p ·10 . 8)7 . 880 5 0· 20~1 P-IB . 0170 . 0110 0 02M725l t ':~1ciulll "~IL!.:!L 1'·10 2111000 285000 1 !'~~ P· I 0 5700 4570 20 M 0· 10M I02M725l ·,:r.;:-0111 I Ulll II~J/1-:g P- 10 125 12G . 8 0. 20~1 P· IO 2 . 5<1 2 . '1 l 0-lOH 02M725l t 'OIIi\ ll rog/kg P · 10 22 . 0 22 . 6 ) 0 · 20N 1'· 10 . H 6 . 4S• 2 0-lOH 02M725l Cuppo.:<' mg/l:g 1' · 10 161 161 0 0 · 20M P-10 ). 26 ) • 1'1 ) 0· 10M 02H72Sl I t o n mg/l:g 1' · 10 )9000 -11900 s 0·2011 P-lB 807 7)5 9 0- l OH 0211725) Le .1cJ mg/kg P·1D 10 Hl 1 0·2011 P- 10 2 . 90 ).00 ) 0· 10H 02M725l r-t.1gneslum tr.g /l:g P·IO 8920 HOO 2 0·20M P-1 0 181 182 . 6 O·lOM 03H725l 1·1.\ng."'c se mg/l:g P·10 lH )91 4 0·20H P· IO 7.60 7 .75 2 O• l OM 0211725) lltCku l '!!9 /I:CJ P·IB 45) 456 .7 0 · 2011 P- 10 9 .20 ,,65 s 0- l OH 02117253 1·->~il!lsilun n.g/kg P·IB lHO 2)50 l 0 · 20~1 P· 10 4 6. ~ 41 .) 11 H 0- l OM 02M72Sl s .., lo.:lllum n.g/l:g 1'·10 . 96! 1. 97 2 ~I . 2014 P · 19 . 0195 -. 11!) 02M725 l :; a lvcr 11"] /kg 1' · 10 ·l. 90 _,,. 20 P-10 0 . 144 0 0 ~I 75· 12511 11 · 10 - . 0192 -.1) 4 02M725l --;ud lum .!!!a!~ P· IO 1540 1580 l 0 • 20M P-1 0 )1.2 29 .6 5 0 · 10M 02M725l II~., 1 II um mg/l:g p. 10 ·G . !IS • . , . 80 
P-10 -. 141 - . 0880 02117251 v .• n .,d\um n.g/kg I' · lU 1620 1650 2 0. 20~1 f> · 1U l2 . 9 12.9 0 0- 10H 02M72Sl :· . • ul' mg /kg P·lU JO l ]17 5 0 . 20~1 P· I 0 6.15 6 . 05 2 0-10H 02H725l ''!!! •s ury -------·~- 1'·10 2 . ·OS 5 . ·OS 

- - - - Q1Q7209 -:.. l , uuinun\ mo:J/1 P -10 •. 2)) • . 238 P-10 •. 2J) - . )24 07M721) IIII C I IIIOIIY n.g/1 1' · 10 . 0099G .0 127 1'· 10 . 00996 ·. OG2U 07~112 1 ) ;d !H.11 1l 1 C mg/1 I' · Ill . 0279 . 00'100 . ua 1' · 10 . 027? .0451 100 071'1"12 ll lJ~ • t 1 un' ":211 1' ·1C . 19 7 . 2 12 .01S . ION P· IU .197 .2 12 8 O·lOM 07~1721) ll.: rrll •u•n tng/l 1'·10 .00)2 2 . OOJO!J trvn· P· 1D . 00)22 . !175 . 9)8 9G 75·125N p. 10 . 00)22 .00 49 5 54 Q7M721l ~ .. h.tmi um m<j/l P·IU G. -o~ 1 . ·05 P· lll 6. ·04 - 4 . - 0 •1 07~17211 C.o1Clum mg/l P·1D G 96 '1-1 5 7 0· 20~1 1'·1ll 696 775 11 H O·lOM 07M721l ( 'h 1"(.-u 1 un\ '!!9/ I (>.Ill . 00-17G . OOGl l .00 1 P- Ill . 00476 - 4 . ·0) 100 Q7~1721l l·,, j; ;: 1-c n•J/ I I'·IU .00 72 0 . 00'1)4 IIVII• P-Ill .00120 . 00•12!> 100 07M721l l ' ll(lfhtC tng / l P · 1U . 009 . 0•1"' .OOG . 02011 1'·10 .0 0 9 . 041 5 5 0711721) ll'OII n.g / 1 1' · 111 . 0572 .05G7 P-10 . 0572 . 099 5 07H721 l .. .,,,,1 ·~/1 P· l D . 0122 . 0129 .021 P·10 . 0122 -.026 5 07H11ll l·l;uiioo I urn n.g/1 P·1U 10 . 5 11. l 7 0 ·201•1 P·l 0 10.5 r-rr:o t-rrM o:TO'H 07W12ll fol .,ngilneae mg/l P- 1B . 00322 . 00286 NVR • P· 1 B .00)22 . 00500 100 07H72ll l•:o I yl>denum n.g/1 1'·10 .286 .J07 7 O·lOfol P- 1 0 .286 .3 20 12 M 0·10M Q7M721l IIICke l mqjl P - 18 . 212 . 2)) 9 0. 20~1 P- 1 B . 2 l2 . 244 IS IQ7H121l Po l ass I urn mg/1 P·1 B 20 . 2 22.1 9 0· 201•1 P· 1 B 20 . 2 20 . ~ 1 01111211 Seleni um mg/ 1 1' · 18 • . 0190 .00551 P· 10 -.0190 - . 105 Q7H721l S ilVe r' mg/1 P·1B ·.0102 ·l.·Ol P-18 -.0102 -. 0206 07H72ll 
!:~lum ~/1 P· 10 4l20 020 ~ 0 ·201~ P· ID 4120 1510 GS M 0-lOM 07~112 l) 1 u.1ll ium rrg I l P·lU . 008·10 . OOHO ---- -· P·ID . 008 40 .00!;10 t- 071•17213 VJ IHidium mg/1 P - 10 4 . 69 5 . 06 8 0 · 20~1 P· 1U ~ .G9 5 .20 ll 11 0- l ON O'IH72ll 
Zln: rrg /1 1' · 10 .0 2G9 .02 41 . 00) 1'· 1 0 .0269 .OOl G 1 0 '11-17211 
- -~ - - --- - ----- - - - ·- - - -- - r--
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ASTM 

MCAWW 

CLP 

E?A-500 

EPA-600 

NIOSH 

SMEWW 

STOA 

SW-846 

( 1) 

Tille 22 

METHODOLOGY REFERENCES 

American Socief1; for TasUng and Materials, 1985 edition. 

Methods for Chemical Analysis o; Water and Wastes, April 1979 c:nd 
Updated #1" March 1983. 

US EPA Contract Laboratory Program, Documem #OLM03.0, update August 
1994 #OLM03.1 and Document #ILM04.0. 

USEPA Methods for the Determination of Organic Compounds in Drinking 
Water, EPA-600/4-88/039 December 1988. 

USEPA Tes! Methods for Organic Chemical Analysis of Municipal and 
Industrial Wasiewater, E?A·600/4·82·057 July 1982. 

National Institute for Occupational Safety and Health, 3rd edition, 1984 . 

Standard Methods ior the Examination of Water and Waste';'12ter, 17th 
edition , 1989. 

Spot Tests In Organic Analysis, 7th edition, 1966. 

Test Methods for Evaluating Solid Wastes, Physical/Chemical Methods, 3rd 
edition, Septemjer 1986 c:nd Update #1 July 1992. 

This method we::; modified to incorporc: te the use oi Boron Tnilucride (8F3) 
as the derivatrzrng reagent according to Method 66~0 in SMEWW, 17th 
edition, 1989. 

Waste Extraction Test, Title 22. Section 66261.126 Appendix 2 oi the 
, Caliiornia Administrative Code, May 1991 . 
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O.H. MATERIALS CORP. 
/1 

t•noJe~; Jf( r 
12 

PI10J NO . PhOJECT CONTACT 

i flfr.s~~ESENT A TillE 

0 z SAMPLE .. 
NUMBER DATE TIME w 

!: 

.( flh Vb·t~, 
11111' 

/1:~~ 

2 

J 

·I 

5 

0 

7 

8 

!) 

10 

~~ ITEM 
NUI.IBEA 

'7 " - - , -..- \.-r--
·: 

CHAIN-OF-CUS 1 ODY RECORD 

• P.O. BOX 551 • FINO LAY, OH 45839-0551 • 419-423-3526 

I PROJECT LOCATION 
ANAL VSIS DES I nED 
(INDICATE 

. IPnoJecr reuPIIONC 1/) 
SEPAAATE a: 

i-"~/0 w CONTAINERS) a:z w-
I f'I10JECT MANACEIIISUf'EAII son- m< 

l ~ 
=>o zu 

u. 
Q. m SAMPLE DESCRIPTION 0 
::i <( 
0 a: (INCLUDE MATRIX AND 
(.) " POINT OF SAMPLE) 

.... ... 

, 0<) rc.t- ;.,z,y 
rl(J{. /) 

REMARKS 
TRANSFERS TRANSFERS 

RELINOUISIIEO BY ACCEPTED OY DATE TIME ~ ~ 

M~ Jlii_-U -· l"o-ff -c --
I 7~ lo.'<f_i r _,,1C-s-t.c1::_'-c-V 
:? 

""~ 
--- --

3 

-
·I 

---·- '- ·-··- -·----- - - ------···--·- ·- ----··-

A_ 

---. 
LAO corv· 
Form 00 19 

Field Technical Services 

16 9 415 nev. OOIO!i 

REMARKS 

P-ftUU'f,\ T:-/t.L ...-n/ rz 
v 

-:< I l1 -~ fl "7"J . .------

' 
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.# 011:\1 Rcmcdi<llion 
' Seniccs Corp. TREATABILITY ANALYTICAL REQUEST FOR.!\1 

Name 

coc 

Number of Samples 

Soils Sludges __ Liquids Air (fecl.u 3ags) __ 

rih: r Cakes S:.abiliz:d MateriJI _l_ Slur:y Solids Slu.r:ics 

Solve:1ts Other (S?ecify) 

Turn Arouod Times 

Tne rur:1 around time requesoed _j_ days Pr::lir.lir.t.;· results cue i of -:.3 fi;~al ;:sul:s due ;a(;_~ ... 

QA/QC (Check the appropriate box below.) 

~ Stu1d:u-d 

0 QAI 

0 QA1 

0 QAj 

0 CL? 

Physic:tl I estmg 

S~ndard level of QAJQC supplied by !he l~b. t."l:.S cor.:s;>onc!s roughly to QA:! 
without !he blznk.s. 

S:unplc doc~.::ne:1:Ztion. Inst='\:r.IC:lt e~libratio:1 or ?en"o;rnane: check, de::c:ion 
lir.li:.s where applicable. 

QA I + COC, holdi;;g ~mcs, mcchod blank. ri:1sat: bb .. ;k, & t:ip blank (:."t t-a cos:). 

QA.2 + pe:-foll.it.1c: c!'l::lc sa..-:~pl:s (on: per ma::-=.x). & mac-::.: spil.::s. (Sig:Uiict.-:t 
eXc-3 COSL) 

Full CL? prorocol. (Signiticant extn cost.) 

0 BTU• (ASTM 02~0:76) 0 pH (E?A 150.1 or 90~5) 0 Flashpoint (1010) 
0 Specific Gra,·ii)' 0 ?hysical Dcsc:iptio:l 0 Other ------------

lnorgan1c Analyses 

0 To~l Cyanide 0 Amenable Cyanide 0 ReJctivc: Cy!:~ic!c 0 Tout SuiCid: 
0 Reactive Sullie!: 0 Tot.1l Chlod:: 0 Tot.ll SuliJt: 0 Tot.JI NittJce 
0 Tot.JI Phosph3te 0 TotJI RCR.A mc~ls (all by 6010, Hg by 7~ i0) 8 Priority Poluu:ll M::a!s 
0 Specific ;;1e~ls (se: below) 

0 Aluminur.1 0 Arsenic 0 B::rium 0 Bc~·lium 0 C.!c!mium 0 Calcium 
0 Chromium 0 Cobalt 0 Coj)~r 0 Iron 0 L:.!d 0 M.!g!'lcSit:;;'l 
0 lvf:lngancsc 0 ~fcrcurJ 0 Mol~·bc!c::u:;, 0 Nicl:cl 0 Powsium 0 ThJIIium 
0 Selc:1ium 0 Silver 0 V.!n.!d ium 0 Zinc 0 O:..icr 

Pcge I of2 



, . 

r 
I 

f 
.· 

1 .• 

.:# Oli.\1 Rcmt'dialion 
' Scniccs Corp. TREATABILITY A.;'iALYTICAL REQUEST FOR\! 

Organic Analysis 

0 T?H IR (-llS.I) 0 TPH G:av (.:18.1) 0 T?H GC (S015M) 0 GRO (SO I S~i) 
0 DRO (SO I 5M) 0 CA LUFT 0 BTEX (S:!JO) 
£:1 Volatile Orp.nics (S:!~O) i8 $c:::~i,·olatile Ors~ics (S:!70) S 
t8 1-ic:rbicidc:s 0 PAJ-!s (P_DLC) 61 PC3s (SOSO) 0 

0 Oil&: Gruse (~13.1) 
?c: ~ticidcs (SOSO) 
Dioxins/Funns 

0 TOC 0 TICs ~::tc:r t.'::l.:l 25% of intc:mll sunciard 

0 Silica gc:! cle!:l·Up required on c:..-.:-:!C: ~rio~ to a:-:::dpis 

TCLP Extraction 

0 Volatile Org!."'ics (TCLP List) 0 Se~i"olaul:s (TCL? List) 0 Mc:uls (TCLP List) 
0 Herbicides (TCL? List) 0 ?:sticidcs (TCL? List) 0 ?CSs (SOSO) 0 ?AHs 
0 Volatile Orgznics (PP l.:ist) 0 Scmi"olatil:s (P? LiSt} 0 ~!c:als (PP LiSt) 
0 H: roicidcs (P? List) 0 ?c:Sticidc:s {?? List) 0 Specific m::zls (sec b:low) 

0 Aluminum 0 Me :'lie 0 3z..-::.l::l 0 ae.·ylio:-:1 0 c~dmium 0 C.!IC:::..":'l 
0 Cu-omium 0 Cobalt 0 Co?;>:t 0 L-on 0 L::!d 0 ~i: gn:~iu::t 
0 Manga.,cs: 0 Mc:~cury 0 Moiyod::1t.::-n 0 ~ickcl 0 Powsium 0 TI:aHit..Til 
0 Selenium 0 Silver 0 V:.:-:z~iu.":'l 0 Zinc 0 Other 

0 Other 

Other Considerations 

0 R:poi\ results on a dry weight ba.sis 0 L'lclud: c:aromatograos wit..i ~c:s\!I:S 

0 Specific d: t: :::ion limits required (che:k Z??:op:iat: level below) 
0 >10 ppm (£) 10 pj)m • I j)pm ~ I P?::'l • 100 ppb 

rrC;,;c....) SCi-·.• ·V<J-s:.-;•u::. 
0 A."'ticipated contaminant levels (check ~?FOp.;zte lc:\'el below) 
0 10,000 pp:-n ~ 1,000 ppm 0 100 ?;::-:1 ~ 10 op:-:1 

~.· .. 67Qi .'. ,,.,.,.,,, .,},;,. t:.Ttt.r:\ 

Approvals ' ,/ jp /?(/ 
Approved by: M/)(_' W-e 

Pcge 2 of 2 

@ 100 pp!l • I ppb 
l···~~lc:F\ 

5I I ppm -· 
..,""". • ~I< 9,. 

0 <I ?P:-:l 

Date: 



APPENDIX D 

WASTE CELL VOLUME CALCULATIONS 
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AIR SPACE VOLUME CALCULATION OF WASTE UNIT 9 
CAMU 
PROTECO, PENUELAS, PUERTO RICO 
OHM PROJECT NO. 18146 

ELEVATION THICKNESS DEPTH AREA AVERAGE 
(ft msl) (ft) (ft) (SF) AREA 

(SF) 
320 1 2 1 0 2032 1 
318 1 2 1 2 7728 4880 
316 1 2 1 4 1 14020 1 10874 
314 1 2 1 6 17589 1 15805 1 
312 1 2 1. 8 20217 18903 
310 2 1 10 23065 1 21641 
308 2 12 33859 28462 
306 2 1 14 22638 28249 
304 2 16 19588 21113 
302 2 18 16689 18139 
300 2 20 13942 15316 
298 2 22 11346 12644 
296 2 24 1045 1 6196 

!Air space avaj!able for treated waste 

VOLUME CUMUL. 
(CF) VOLUME 

(CF) 
I 

9760 1 9760 1 
21748 1 31508 
31609 1 63117 
37806 1 100923 
43282 144205 
56924 201129 
56497 257626 
42226 299852 
36277 336129 
30631 366760 
25288 392048 
12391 404439 

-12644 
-33900 

357895 1 
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1.0 INTRODUCTION 

The ultimate accuracy of data generation begins with a sampling and measurement 
procedure which is well conceived and carefully implemented. A Sampling and Analysis 
Plan (SAP) is prepared as part of the Proteco Closure Plan Package and CAMU proposal 
to describe the methods that will be used to accomplish the chemical data quality control 
objectives to assure accurate, precise, representative, and comparable data in dosing Waste 
Unites 4, 7, 9, and 15. All sample collection procedures and protocols will follow 
applicable federal, state and local sample collection procedures and protocols. 

This document will be reviewed, studied, understood, and implemented by the site project 
manager, QA officer, project chemist, field chemist and sample technicians. Any changes in 
the plan will be approved by the site project manager, QA officer, the project chemist and 
the Environmental Protection Agency's (EPA's) technical representative. 

1.1 SITE BACKGROUND 

Proteco's facility is located on the southern side of Puerto Rico approximately 2.5 miles 
southeast of Penuelas, 2 miles north of Tallaboa Bay, and 1.5 miles east of the Lower 
Tallaboa River Valley. Proteco owns and operates a waste disposal facility at this location 
and is closing Waste units 4, 7, 9, and 15. Refer to the Corrective Action Management Unit 
Proposal for additional information. 

1 .2 PROJECf TASK 

Contaminated soil excavated from Units 4,7 and 9 will be treated by chemical fixation and 
stabilization and placed into a geosynthetic and soil lined waste cell. Confirmation samples 
will be taken after removal of the contaminated material in each unit to demonstrate 
attainment of dean-closure. Also samples will be collected of the treated material to 
demonstrate attainment of the treatment goals. 

1.3 D ATA QUALITY OBJECTIVES (DQO) 

All analysis will be preformed at an off-site laboratory and all data will be approved by a 
Puerto Rico certified chemist. The laboratory data packages will include at a r:ninlmu.m the 
requirements for a standard level data package as outlined in Appendix A. These 
requirements ensure that the methodology and quality of the data are defensible and 
comparable. The data results will be definitive to provide the necessary information to 
meet the project requirements. The Project Data Quality Objectives are listed in Table A-2 
in Appendix B. 
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Table A-2 Project DQOs lists the minimum practical quantitation limits (PQLs) for this 
project. These typical labora tory limits will provide analytical results below the Region Ill's 
Risk-Based Concentrations (RBC) levels if they are obtainable by the subcontract 
laboratory. The PQLs are highly dependent on the sample matrix interferences and may not 
be obtainable in all cases. 

Data generated from the confirmation samples and the treated material samples will be 
used to make .field decisions as listed in Table 1.1. The criteria by witch these d ecisions will 
be made and the persons responsible fo r making the decisions are also listed. 

Project Task 

Confirmational 
Sampling 

Treated Material 

Proteco 

Table 1.1 
Actions Items 

Decision Maker Criteria 

If results are abo ve RBC 
levels 

Proteco/EPA 
If results are below 
RBC levels 

If results are above the 
treatment criteria 

Proteco/EPA 
(f results are below the 
treatment criteria 

1-2 

Decision 

Additional excavation 
may be required 

Area is ready for 
backfill 

Reprocess material 

Place the treated 
material into the cell 
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2.0 PROJECT MANAGEMENT 

2.1 PROJECT MANAGEMENT ORGAl\TIZATION 

The project manager is the primary focal point for control of the project activities. The 
project manager will be supported by the QA Management team which will provide 
reviews, guidance, and technical advice on project execution issues. Members of this staff 
will be on an "as-needed" basis to assist in smooth project execution. The project manager 
will be supported by a supervisory, health and safety, and QA/QC staff to ensure that the 
project is safely executed in compliance with applicable laws, regulations, statutes, and 
industry codes. 

Each specific project will be assigned to a project manager. Reporting to the project 
manager may be several individuals fulfilling the roles of deputy project manager, project 
chemist, health and safety officer, project engineer, QA/QC officers, and supervisors, as 
required. These individuals are responsible fo r fulfilling appropriate portions of the project 
QA program, in accordance with assignments made by the project manager. The project 
manager is responsible for satisfactory completion of the project QA program. Specific 
responsibilities may be assigned by the project manager to the deputy project manager and 
other members of the project staff. 

The responsibilities of the key members for this project organization are: 

Project Manager 
The project manager is responsible for the overall direction of this project executed under 
his supervision. The project manager provides the managerial administrative skills to 
ensure that resoUice allocations, planning, execution, and reporting meet contract 
requirements. The project manager is ultimately accountable for all work activities 
undertaken on this project. The global quality-related responsibilities of the project 
manager can include, but are not limited to the following: 

• Organization of the project staff and assignment of responsibilities 

• Understanding of contract and scope of work for a specific project 

• Communication to the project staff regarding client requirements and QA practices 

• Day-to-day execution of the project 

Proteco 2-1 OHM/ 18146 



• Identification, documentation, and notification to the client and project staff of 
0anges in the scope of work 

• Procurement of subcontractor services as necessary 

• Supervision of preparation and approva l of project-specific procedures, work plans, 
and QA project plans 

• Liaison for communications with the client and subcontractors Liaison between the 
project staff and other internal groups 

• Serving as the "collection point" for project staff reporting of nonconformances and 
changes in project documents and activities 

• Determination of the effect of nonconformances on the project and the 
appropriateness for reporting sucb items to the client, and providing appropriate 
documentation for reporting 

• Notification of project and QA personnel of nonconformances and changes 

• Notification of the project staff and, as appropriate, QA personnel of void 
project-related documents and information 

• Determination that changes, revisions, and rework are subject to the same QC 
requirements as the original work 

• Serve as final reviewer prior to release of project information to the client 

• Approve and sign outgoing correspondence 

Some of these responsibilities may be assigned by the project manager to the Site 
Supervisor, who will remain on site throughout the project. 

Project Chemist/QA/QC Officer 
The Project Chemist/QA/QC Officer is responsible for implementing the project plans and 
ensuring that the quality assurance and data quality objectives are being met for the project. 
He is also responsible for informing the Project Manager of any site-specific problems and 
for coordination of QA efforts with the contracted laboratory. His specific responsibilities 
include, but are not limited to: 

• Directing the field chemists 
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• Tracking validation data and ensuring adherence to published guidelines 

• Determining if the levels of QA are being met for the project 

• Certifying the level of QA that has been achieved during the generation of analytical 
data 

• Implementing QA/QC procedw-es 

• Assuring the continuity of chain-of-custody evidence 

• Initiating and overseeing all audit functions 

• Compiling and submitting all QA Reports (QARs) 

• Compiling, revising, updating, and submitting SAPs 

• Reviewing subcontractor's QA Manuals and/ or Laboratory Quality Management 
Plans (LQMPs) 

• Ongoing QA/QC training of new and current personnel 

• Stopping work if quality objectives are not being met. 

Field Chemists 
The field chemists will: 

• Fill out sample tracldng forms and related analytical and QC forms and logbooks 

• Report data to the Project Chemist/QA/QC Officer/T&D Coordinator 

• Carry out all sampling in accordance with approved procedures and methodologies 
as defined in the SAP 

• Completing sampling logbooks, sampling forms, and chain-of-custody forms 

For this project, the Project Chemist may also fulfill the role of the Field Chemist. 
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3.0 SAMJ>LING AND ANALYSIS 

3.1 TYPES OF SAMPLING 

In generat two basic types of sampling techniques are recognized : composite samples and 
grab samples. 

Composite Samples 
Composite samples are combinations of more than one subsarnple collected at various 
sampling locations and/ or different points in time. Composites will be made up of equal 
volumes of grab samples; each grab sample will be collected .in an identical manner. 
Analyses of composites yield an average value and can, in certain instances, be used as an 
alternative to analyzing a number of individual grab samples and calculating an average 
value. It should be noted, however, that compositing of samples can mask problems by 
diluting isolated concentrations of some hazardous compounds to below detection limits. 

Grab Samples 
A grab sample is defined as a single sample representative of the specific location at a given 
point in time. The sample is collected all at once and at one particular point in the sample 
medium. The representativeness of such samples is defined by the nature of the materials 
being sampled. In general, as sources vary over time and distance, the representativeness of 
grab samples decreases. 

3 .2 SITE SPECIFIC SAMPLING EVENTS 

3.2.1 Background Samples 
Five background samples will be collected in areas close to the waste units but in areas not 
disturbed during site operations. These samples will be used to evaluate any natural 
occurring compounds or elements above the cleanup criteria. The required analysis for the 
background samples is summarized in Appendix B Table A-1 . 

3.2.2 Waste Unit 4, 7, and 9 Confirmation Samples 
Each waste unit will be sampled after excavation of the contaminated material. One 
composite sample will be taken for each 2500 sf. of excavated area. The composite sample 
\vill be made from five random samples from each 2500 sf. area. This will yield one sample 
point for each 500 sf. excavation base. Volatile samples will not be composited but one grab 
will be chosen for the volatile sample in each sample area. One grab sample will be collected 
from each excavation wall and composited into one sample fo r non-volatile analysis. One 
volatile sample will be collected from each wall. These samples will not be composited but 
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analyzed separately. The required analysis for the confirmation samples is summarized in 
Appendix B Table .A-1. 

3.2.3 Treated Waste Sampling 
One sample will be collected for each 500 cubic yards of treated material '\\ith a nurumum 
of one sample daily. The treated material will be stockpiled into each sample batch. If the 
material meets the analytical requirements it will be placed into the lined waste cell. If the 
material does not meet the requirements it will be reprocessed and resampled. The required 
analysis for the treated samples is summarized in Appendix B Table A-1. 

3.3 CROSS-CONTAMINATION MINIMIZATION 

Cross-contamination is the introduction of contaminants into the sample through the 
sampling and/ or sampling handling procedures. It can cause an othenvise representative 
sample to become non-representative. The most important means of rn.inim.izi.ng cross­
contamination are as follows: 

• Sampling expendables, i.e., sample gloves, pipettes, string, dip jars, etc., must not be 
reused. Used expendables should be labeled so they are not confused with non­
contaminated trash. 

• Minimum contact should be made between the sampler and sample medium. For 
example, a sampler should not walk across a contaminated area and then take a 
surface soil sample where he has just stepped. 

• Sample coUection activities should proceed progressively from the least 
contaminated area to the most contaminated area. 

• Sampling equipment should be constructed of Teflon, stainless steel, or glass tllat 
has been properly precleaned for collecting samples. Equipment constructed of 
plastic or PVC should not be used to coUect samples for trace organic analyses. 

• 

Proteco 

Any tools that could contaminate samples are prohibited in the sample handling and 
preparation area. These activities and the possible contaminants include: 
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Activity Possible Contaminants 

Smoking PAHs 

Spraying for insects Pesticides, oils, solvents 

Spraying for weeds Herbicides, oils, solvents 

Refueling BTEX, hydrocarbons 

Painting and paint stripping Solvents 

3.4 EQUIPMENT DECONTAMINATION 

The following steps will be used to decontaminate the bacon bomb only. All other sampling 
equipment will be disposable {1-tirne use) and no decontamination will be required. 

1. Clean with tap water and phosphate free laboratory detergent (Liquinox), using a 
brush to remove particulate matter and surface material. 

2. Rinse thoroughly with tap water. 

3. Rinse thoroughly with deionized water. 

4. Rinse twice with pesticide grade isopropanoL 

5. Rinse thoroughly with organic free water and allow to air dry as long as possible. 

6. U organic free water is not available, allow equipment to air dry as along as possible. 
Do not rinse with distilled or deionized water. 

7. Wrap with aluminum foil if appropriate, to prevent contamination if equipment is to 
be stored or transported. 

Decontamination fluids will be collected, containerized and disposed of properly. 

3.5 SAMPLE DESIGNATION 

Each sample collected on-site will be provided with a sample designation and sample 
number. The designation will serve to identify the site, location and specific sample 
number. The sample will be numbered consecutively, starting with the first sample type. 
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The sample designation format will be as follows: 

P-YY-NNN 

Where: 

P = Proteco 
YY = Sample Task 

CS = Confirmation Sample 
TS = Treated Sample 
OS= Disposal Sample 

NNN =Sequential number starting at 001 

I£ the sample is a field QC sample, except duplicates, add the appropriate designations 
listed below to the end of the sample number. 

• TB = Trip Blank 
• RB = Equipment Rinsate Blank 

H the sample is a duplicate, "D" will be added to the end of the sample number. 

3. 6 SAMPLE PRESERVATION 

The soil samples will be cooled to 4° C after collection. Water QC samples will required 
Nitric to pH less than 2 for the metal parameters. Volatile water samples can increase the 
hold time by 7 days with the addition of HO to a pH of less than 2. 

3. 7 FIELD QC SAMPLES 

The off-site laboratory will provide in-house QC results with the final laboratory report. 
The QC frequency and control limits for the off-site laboratory will be as specified in the 
SW-846 p rocedures. 

The project chemist will collect additional sample amounts iliquid matrix only) for matrix 
spike and matrix spike duplicate analysis. Solid/sludge matrix samples will not require 
additional volumes for matrix spike and matrix spike duplicates. Samples that are 
designated for matrix spike and matrix spike duplicate analyses will be listed on the chain­
of-custody form. 
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Field QC samples will include equipment rinsate blanks, field duplicates, and trip blank 
samples. These samples will be collected at.the following frequendes and analyzed for the 
parameters listed in Appendix B, Table A-1. 

• Equipment Rinsate Blank- Equipment rinsate blanks are the final analyte-free water 
rinse from equipment cleaning collected during a sampling event. One equipment 
rinsate blank will be collected for each ten samples during this project. 

• Field Duplicate- Duplicates for soil samples are collected, homogenized, and split. 
All samples except volatiles are homogenized and split. Volatiles are not mixed, but 
select segments of soil or debris are taken and placed in 4-ounce glass jars. 

• Trip Blank- Trip blanks are defined as samples which originate from analyte-free 
water taken from the laboratory to the sampling site and returned to the laboratory 
with the volatile samples. One trip blank should accompany each cooler containing 
volatiles, stored at the laboratory with the samples, and analyzed by the laboratory. 
Trip blanks are only analyzed for volatile organic compounds. 

3.8 SAMPLE LOG BOOK 

It is necessary for the sampling crew to maintain daily field notes in permanently bound 
notebooks. Items that must be included are sampling protocol, any changes to the 
procedures, meetings, instructions, safety precautions, personnel protection, and activities 
pertaining to the samples. The person taking notes must be knowledgeable enough about 
these activities to know which details are important. 

Repetition of information recorded in other permanent logs should be avoided, but enough 
should be recorded to present a clear and accurate picture of technical activities. At a later 
date, should a question arise concerning a specific event or a procedure used, it will be 
answered from these notes. Some items that would be considered noteworthy are as 
follows: 

• Termination of a sample point or parameter and reasons 

• Unusual appearance or odor of a sample 

• Measurements, volume, temperature, and weather conditions 

• Additional samples and reasons for obtaining them 

• Levels of protection used (with justification) 
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• Meetings and telephone conversations held with clients, regulatory agencies, citizens, 
project manager, or supervisor. 

• Details concerning any samples split with another party 

These notes must be dated and signed (each page) for validity in a court of law. All log 
book entries will be made with indelible ink and legibly written. The language will be factual 
and objective. No erasures will be permitted. If an incorrect entry is made, the error will be 
crossed out with a single strike mark, initialed, and dated. When audits are performed, the 
auditor's remarks and decisions must also appear in these notes. These audits should be 
followed up by written report submitted by the auditor, including opinions and conclusions. 
A copy of this report should be placed in the project file and one copy kept in the sampling 
file for easy reference. 

All samples should be logged in the logbooks. The following columns are standard for all 
projects: 

1) DATE - Date sample was obtained 

2) SAMPLE NUMBER- Consecutive series of numbers which are assigned to every 
sample. 

3) LOCATION- Description of area sampled 

4) TlME - Military time sampled 

5) SAMPLERS- Initials of persons obtaining sample (usually two, at least witnessing 
if not involved in actual sampling task) 

6) DESCRIPTION OF SAMPLE- Physical description of sample (e.g., clear, cloudy, 
odor) 

7) WEIGHT OR VOLUME- Size of sample (500-ml, 1-L, etc) 

8) DATE RESULTS ARE DUE- Date analytical results should be reviewed 

9) LABORATORY- Laboratory who periormed analytical work 

1 0) RESULTS- Will vary according to project requirements; should be in consistent 
units (ppm, ppb, etc.) when possible 
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11) CHAIN-OF-CUSTODY NUMBER- For samples sent to laboratory or given to client 

12) ADDITIONAL COMMENTS- Space reserved for any other information concerning 
particular sample or special procedure or analysis. 

13) PRESERVATfVES- Preservatives used or included by the lab 

14) DATE SAMPLES SENT- Date samples were sent to the lab 

15) AIRBILL NUMBER 

The following guidelines will be implemented for all log books: 

• Each page will be signed, dated, and numbered; 

• Blank pages will be identified as such; 

• The time of each entry will be noted (24 hour clock); 

• Logbook extensions (field sheets, purge records, etc.) will be recorded in the logbook; 
and 

• Logbooks will be returned to the on-site coordinator upon completion, during 
periods of absence, and at the end of the investigation. 

3.9 SAMPLE lABELING 

Samples will be identified by a sample label attached to the sample container. All sample 
labels will be completed legibility with indelible ink. Each sample label will be covered with 
clear tape. Included on the label are the following information: 

1) JOB NUMBER 
2) DATE - Month, day, year 
3) TIME - Mill tary time 
4) SAMPLE NUMBER 
5) SAMPLE DESCRIPTION 
6) TAKEN BY- Sampler name 
7) REQUIRED ANALYSIS 
8) DESIGNATION BETWEEN GRAB AND COMPOSITE 
9) PRESERVATNES ADDED 
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The information described above should be printed neatly using an indelible, waterproof 
marker. After the sample is taken and the label is securely attached, the sample is logged 
into the sample log book or data base. 

3.10 CUSTODY SEALS 

Custody seals are narrow strips of adhesive tape of glass fiber used to demonstrate that no 
tampering has occurred. They will be used on shipment coolers and individual sample jars. 
The custody seals must be signed and dated by the sampler and placed from one side, 
across the top, and to the other side of the sample bottle or across the opening of the 
sample transport containers. A minimum of two signed custody seals per cooler is required; 
one on the front and one on the rear of the cooler both covered with clear tape. Seals on 
individual sample containers are also an additive check on sample integrity. 

3.11 CHAI N-OF-CUSTODY (COC) PROCEDURES 

Because of the evidentiary nature of samples collected throughout the project, the 
possession of samples must be traceable from the time the samples are collected until they 
are introduced as evidence in legal proceedings. To maintain and document sample 
possession, chain-of-custody procedures are followed as described below: 

A sample is under your custody if: 

1) It is in your actual possession, or 

2) [t is in your view, after being in your physical possession, or 

3) It was in your physical possession and then you locked it up to prevent tampering, 
or 

4) It is in a designated secure area. 

An example of the COC has been provided in the Appendix C of this plan. The following 
information is required on the COC: 

1) PROJECT N.Alv1E 

2) PROJECT LOCATION --City in which the project is located 

3) JOB NUMBER 
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4) PROJECT CONTACT -Employee responsible for overseeing the sampling 
operation. This person should be the individual to whom questions are to be 
directed or verbal results given (Project Manager, Site Supervisor, or Project 
Chemist) 

5) PROJECT TELEPHONE NUMBER -Telephone number of on-site office trailer or 
number where person responsible for samples can be contacted. 

6) DATE- Month, Day, Year 

7) TIME - Military time 

8 ) SA1\t1PLE IDENTIFICATION- Sample number /location 

9) BOTILE SIZE-- 12 ounces, 8 ounces, 1 liter, etc. 

10)ANALYSES REQUESTED 

11) LABEL, TAG NO./ REMARKS 

12) AIRBILL NO 

13) LABORATORY -Laboratory where samples are to be sent 

14) PHONE -Telephone number of laboratory 

15) ATIN -Contact for laboratory 

16) REUNQUISHED BY- Signature of sender (OHM) 

17) DATE- Date samples are sent 

18) TURNAROUND TlME- Turnaround times requested or date the results are 
required from the lab. 

The COC needs to be sealed in a ziploc bag and taped in place on the underside of the top 
of the sample transport container (cooler). 
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3.12 SHIPMENT OF SAMPLES 

Samples will be shipped overnight courier or hand delivered to the appropriate laboratory. 
No sample will be held on-site for more than 24 hours. Also, COCs should have been 
prepared accordingly and are organized according to sampling events. 

The following instructions are for shipping samples with unknown or limited hazards. No 
changes or substitutions to these instructions are allowed - no matter how insignificant they 
may seem. Failure to follow these instructions may result in shipment refusals and/ or 
delays. 

1) Samples must be shipped in "strong outer packaging". A plastic cooler is acceptable. 

2) Both the shipper's and receiver's addresses must be on the container. 

3) The following shipping name must be printed on the container: 

OTHER REGULATED SUBSTANCES, 
ID # 8027 

4) A Class 9 hazardous material shipping label must appear on the top of the box. 
Included in Appendix Cis an example of a shipping label which also includes places 
for the shipper's and receiver's addresses. 

5) Inner packages cannot exceed 1 gallon each, and the entire shipment (cooler, 
samples, and absorbent) cannot exceed 66 lbs. 

6) Coolers must be packed with absorbent such as vermiculite. 

7) Each sample container must be placed in a ziploc bag and sealed. 

8) The materials must be shipped using a Hazardous Materials Airbill. The Telephone 
Number for a Point of Contact should be on the Airbill. 

9) Refer to Appendix C for details on how to fill out the Hazardous Materials Airbill. 

1 0) If the samples are of a known hazard, the samples must be shipped accordingly. 
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4.0 DATAMANAGEMENT 

Data management is the system by which data is reduced, reviewed, validated, reported, 
distributed, and finally archived. The criteria in this system are designed to meet the 
project objectives. 

4.1 ANALYTICAL DATA REVIEW 

All data generated within the laboratory will be checked for accuracy, precision, and 
completeness. The data review process consists of data generation, reduction, and three 
levels of review. 

The analyst who generates the raw data has the prime responsibility for the correctness and 
completeness of the data. All data generated and reduced follows protocols specified in 
the laboratory (SOP). Each analyst reviews the quality of his work based on an established 
set of guidelines. The guidelines are: 

• Sample preparation information is correct and complete 
• Analysis information is correct and complete 
• The appropriate SOPs have been followed 
• Analytical results are correct and complete 
• QC samples are within established control limits 
• Blanks are within appropriate QC limits 
• Spedal sample preparation and analytical have been met 
• Documentation is complete 

The next level of review is performed by the section supervisor or data review specialist 
The review is structured to ensure that: 

• Calibration data are scientifically sound, appropriate to method, and completely 
documented. 

• QC samples are within established limits. 

• Reporting units are consistent with the method and the matrix. 
• Quantitative results are correct. 

• Data results are consistent with information on the COC 

• Documentation is complete. 
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• The data is read y for incorporation into a final report 

• The data package is complete and ready for data archive. 

This second level of review is structured to ensure all calibration data and QC sample 
resuits are reviewed and all of the analytical results from 10 percent of the samples are 
checked back to the bench sheet. If no problems are found with the data package, the 
review is complete. U problems exist, an additionallO percent is reviewed, the process 
continues until no errors are found or the package has been reviewed in its entirety. 

The final level of review by the laboratory comes from the program administrator or 
laboratory QA Officer. He/ she reviews the report to ensure that the data meets the overall 
objectives of the project. 

Once the data has been validated, it is read y for report production. The report will contain: 

• Description of sample types 

• Tests performed, problems encountered during testing 

• Dates sampled 

• Date received 

• Date extracted 

• Analytical results 
• Reportable limit 

• QC information: percent recovery, relative percent difference, control limits, blanks 
analyses, matrix spikes, and other additional spedal QC information 

• Qualifiers for data falling outside of QC limits 

• Methodology 

• Name of the analyst 

• Signature of laboratory representative 
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• Dual column confirmation results 

• Calibrations 

• Instrument performance checks 

The report from the laboratory V'vill also include a copy of the original COC for the samples 
analyzed. 

4.2 PROJECT DATA REVIEW 

The field chemist is responsible for initial review of the data from the laboratory. This 
review includes: 

• Verifying that all requested data are reported 

• Verifying that samples are analyzed according to SW-846 procedures, when 
applicable 

• Veriiying that holding times are not exceeded 

• Verifying that matrix spike, matrix spike duplicate, and surrogate recoveries fall 
within the laboratory's acceptable criteria 

• Reviewing blank data for gross contamination 

• Reviewing field quality control results for gross inconsistences 

The assigned chemist is then responsible for informing the Project Manager and Project 
QA/ QC Officer of any laboratory and/ or sampling deficiendes or issues. These issues 
and subsequent decisions will be documented on a weekly report to the Project QA/ QC 
Officer and Project Manager. 

4.3 PROJECT DATA VALIDATION 

Data validation is an extensive review of the data for technical and legal validity. This 
procedure will be performed only by qualified and experienced personnel. This procedure is 
expensive and should be considered on projects with a high probability for litigation. 

The guidelines to be used for data validation will be the USEP A National Functional 
Guidelines for Data Validation of Organics and lnorganics. 

Proteco 4-3 OHM/18146 



4.4 DATA REPORTING 

Generally, preliminary data is faxed to the project manager. This data may or may not 
have undergone the full laboratory review process and may contain errors and 
discrepancies. These reports should be stamped with the words "Preliminary Data-Has 
Not Undergone Full Lab Review". Upon receipt of the hard copy final report on-site, the 
field chemist and the project manager will review the data. Any discrepancies will be 
brought to the Project QA/QC Officer's attention, w ho will contact the laboratory regarding 
the issues. When QA issues have been satisfactorily settled and data validation has been 
completed, the project manager will release the data. 

4. 5 DATA STORAGE AND ARCHIVE 

After Proteco has completed its work for the project, all documents generated vvill be 
assembled in the project file. lndividuals may retain clean (no handwritten comments) 
copies of documents for their personal files but only after personally verifying that the 
original or similar copy is in the project file. The project manager I supervisor is responsible 
for ensuring the collection, assembly, and inventory of all documents relative to the project 
at the time the objectives are met. The file then becomes accountable. Any records leaving 
the file must be signed out. 

When a contractor has completed the project objectives, all file documents are reviewed and 
submitted to the general file. The project file contains the following document classes: 

A. Project logbooks 
B. Drum logs and other forms 
C. Sample identification documents 
D. Chain-of-custody records 
E. Analytical logbooks, laboratory data, calculations, graphs, etc. 
F. Correspondence 

Intra-office 
Client 
Regulating agendes 
Record of confidential material 

G. Report notes, calculations, drafts 
H. References, literature 
1. Sample (on-hand) inventory 
]. Check-out logs 
K. Litigation documents 
L. Miscellaneous - photographs, maps, drawings, etc. 
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Once deposited in the file, documents must be checked out. 

The final report is usually generated by use of computer. A back-up copy of the report on 
diskette is filed along with the project file. The original report remains in the hard drive of 
the computer until such a time is required to download it on a diskette. This diskette is also 
archived. 

All information under the corresponding project number is maintained in the archive system 
for eight ye.ars. All archives are accessed by the archives file master list whjch is maintained 
in a separate location from the archives. 

Proreco 4-5 OHM/18146 



5.0 DATA ASSESSMENT PROCEDURES 

Reliability in analytical determination is maintained through strict adherence to quality 
control procedures. Procedures are designed to control both the accuracy and precision of 
analytical results. 

Control charts will be prepared using an estimate of the spike recovery obtained from the 
literature or determined by repeated analyses run in the laboratory. Each time the analyst 
runs a method spike, the results are entered on the control table. If a standard addition 
technique is used, a plot of instrument response versus added analyte concentration is 
made in order to determine analyte concentration in the original sample. These are further 
explained in the laboratory's QAM. 

Replicate analyses will be performed on at least 10 percent of the samples processed by the 
laboratory. A record of the precision of most analyses is kept by cal.culating and plotting 
the i.ndustrial statistic I (which is equivalent to the coefficient of variation). Blanks are also 
run with each batch of samples or individual sample analyzed regardless of the level of 
certification of the data. 

The purpose of spikes, blanks, and replicates is to provide a sound scientific basis from 
which the degree of certification of the resultant data can be objectively concluded. These 
are not ~anagement decisions, bu t follow naturally from the results of the above QC 
procedures. 

5.1 ACCURACY 

Data accuracy is a reflection of the efficiency of the analytical procedure. It is determined 
by use of spiked samples and standard reference materials or laboratory control samples 
performed at the rate of one set every 20 samples. A control chart is generated by the 
laboratory using historical data where warning and control limits are established to assess 
data accuracy. 

The accuracy criteria is determined by calculating the standard deviation of seven or more 
percent recovery values and setting the upper and lower control limits using the following 
equations: 

Proteco 

Upper control limit= p + 350 
Lower control limit = p - 350 
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Where: 
p = Average percent recovery 
SD = Standard deviation 

After the standard deviation, for the seven or more samples has been calculated, the 
accuracy control limits will be used to determine if the analysis is out of control. This is 
done by checking the results against the control limits. 1f any values are above the upper 
control limit or below the lower control limit, all sample results after the last qualifying 
accuracy sample must be repeated or discarded. If seven consecutive values fall below the 
lower control limit, new limits must be calculated using the new accuracy check values. If 
the values fall between the upper and lower limits, then conditions are reported as "within 
limits." 

Recovery control is necessary to determine if the sample matrix is interfering with the 
constituent being analyzed. A minimum of 5 percent of samples will be recovery check 
samples (matrix spikes). Samples involving different types of matrices must have at least 
one recovery check for each type. Since the matrices for this project are not common (soil, 
water, sediments), a matrix spike should be performed on at least one of the samples from 
the site. 

5.2 PREOSION 

Duplicate and replicate samples analyzed by the laboratory assess the precision of the 
sampling effort. Precision is based upon the results of the relative percent differences as 
calculated .from the percent recoveries of the matrix spike and duplicate samples. Present 
practice is to include MS and MSD samples on a per batch basis or a minimum frequency of 
5 percent. Duplicate results are compared and the relative percent difference (RPD) is then 
determined. Control limits on duplicate/replicate RPDs for this project is set at 0 to 
50 percent to provide interim guidelines due to the complexity of the matrix. 

5.3 COMPLETENESS 

The field supervisor is responsible for ensuring that all field instrumentation and equipment 
are functioning properly and calibrated according to set procedures, and that all data are 
recorded accurately and legibly. ln addition, the field supervisor must ensure all sites are 
sampled for all the specified analyses, that sufficient sample volume has been provided to 
complete those analyses, and that all of the QA samples have been included with each 
sample set. The goal for completeness for each sample set shipped to the laboratory is 100 
percent. The minimum acceptable completeness limit is 90 percent. 
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Completeness is expressed as the percentage of the amount of valid data obtained to the 
amount of data expected. For a set of data to be considered complete, it must include all 
QC data verifying its accuracy and precision. If samples analyzed do not meet all QC 
requirements in terms of accuracy and precision for any specific parameter, the sample 
preparation and analysis will be repeated pending adequate volume. 

5.4 CRITERIA FOR REJECTION OF OUTLYING MEASUREMENTS 

Criteria for rejection of outlying measurements should be based on those cited in the SW-
846 methods. However, since the limits listed in these methods are based on "clean water" 
samples, it is anticipated that a broader range of control limits will be used for this project. 

Another reference is the USEPA National Functional Guidelines for Data Validation of 
Organics and Inorganics. 

5.5 METHOD DETECTION LIMITS AND PRACTICAL QUANTITATION LIMITS 

Method detection limit requirements or Practical Quantitation limits (PQL) will be as 
specified in each of the SW-846 methods. Project required PQL are listed in Appendix B, 
Table A-2. It is anticipated that the clean confirmation sample should meet the PQL's 
listed. Ii matrix .interferences are encountered, higher PQLs may be obtained. 
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6.0 PERFORMANCE AND SYSTEM AUDITS 

Audit is defined as systematic check to determine the quality of operation of field and 
laboratory activities. It is comprised of the following: 

• Performance audit 
• System audits 

These include a detailed review of each operating component of the network. Auditing will 
ultimately assist in determining if each element within a system is functioning appropriately 
per the QA program requirements. 

6.1 FIELD PERFORMANCE AUDITS 

Field performance audits are performed on an ongoing basis dwing the project as field data 
is generated, reduced, and analyzed. All numerical analyses, including manual calculations 
are documented. All records of numerical analysis are legible, of reproduction quality, and 
supporting to complete permit logical reconstruction by a qualified individual other than the 
originator. 

Other indicators of the level of field performance are the analytical results of the blank, 
duplicate, and replicate samples. Each blank analysis is an indirect audit of effectiveness 
of measures taken in the field to ensure sample integrity. The results of the field duplicate 
and replicate analysis is an indirect audit of the ability of each field team to collect 
representative sample portions of each matrix type. 

6.2 FIELD SYSTEM AUDITS 

System audits of site activities are accomplished by an inspection of all field activities by 
the Project QA/QC Officer. This audit is composed of comparisons between current field 
practices and standard procedures. The following is a list of criteria to be used in the 
evaluation of field activities: 

• Overall level of organization and professionalism 
• All activities conducted in accordance with work plan 

• All procedures and analyses conducted according to procedures outlined in this 
document 

• Level of activity and sample documentation 
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• Working order of instruments and equipment 

• Level of QC conducted by each field team 

• Contingency plans in case of equipment failure or other event preventing the planned 
activity from proceeding 

• Level of efficiency which each team conducts planned activities at the site 

• Sample packaging and shipment 

After the audit, any deficiencies are discussed with the field staff, and corrections are 
identified. If any of these deficiencies possibly affect the integrity of the samples being 
collected, the Project QA/ QC Officer informs the field staff immediately, so corrections can 
be made. The field performance audit should be conducted at the start of the project, one 
before the end of the project, or as directed by the Project Manager. 

6.3 LABORATORY PERFORMANCE AUDIT 

The laboratory performance audit verifies the ability of the laboratory to correctly identify 
and quantitate compounds in blind check samples submitted by an auditing agency. 
During the course of the project, it may be necessary for the Project QA/ QC Officer to send 
PE samples to the laboratory to evaluate specific parameters when problems or issues arise. 

6.4 LABORATORY SYSTEM AUDITS 

The laboratory system audit is a review of analytical laboratory operations to verify that 
the facility has the necessary equipment, staff, and procedures in place to generate 
acceptable data. 

The lab system audit can also be used to determine that each element within an activity is 
functioning appropriately and within the guidelines of applicable methodology, approved 
procedures, and the site SAP. An on-site inspection is routinely performed by the 
laboratory's QA Manager and may also be performed by the Project QA/QC Officer when 
it is necessary to allay any issues on the project. Project-specific audit repor ts will be 
placed in the p roject files and laboratory audit reports will be kept by the laboratory for 
future reference. 
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7.0 CORRECTIVE ACTION 

Corrective actions may be necessary as a result of the following QA activities: 

• Field and laboratory performance audits 
• Field and laboratory system audits 
• Inter-laboratory comparison studies 
• Calibration data fall out of specified limits 
• Failure to adhere to the SAP 
• Failure to adhere to standard operating procedures and methods 
• Data completeness below required limits 
• Control limits are exceeded for QC samples 

If, during system and performance audits, deficiendes or problems are discovered, 
corrective action will be initiated immediately. The appropriate field and laboratory 
personnel will be notified immediately an investigative process will be implemented 
immediately to find solutions to these issues. The investigative process will consist, but is 
not limited to, the following: 

• Determining when the problem occurred 

• Dete.nni.ning which systems were affected by the problem 

• Determining the cause of the problem 

• Determi.ning a corrective action to eliminate the problem 

• Assigning the responsibility for implementing the corrective action 

• Lmplementing the corrective action 

• Evaluating the effectiveness of the corrective action 

• Investigating alternative corrective actions if the original action was not sufficient in 
eliminating the problem 

• Documenting that the corrective action has eliminated the problem 
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The Project QA/QC Officer has the authority to require that all site activities threatened by 
the problem be stopped or limited W1til the corrective action has been implemented and 
satisfactorily verified to eliminate the problem. 

Corrective actions may include, but is not limited to: 

• Modifications to procedures 
• Recalibration of instruments 
• Replacement of solvents, reagents, and/ or standards 
• Additional training of personnel 
• Reassignment of personnel 

7.1 CORRECTIVE ACTION REPORT 

A Corrective Action Report (CAR) is necessary documentation of the investigative process. 
Depending on the issues, the CAR may be generated by the laboratory or the field 
personnel. Copies of the CAR 'Will be given to the Project QA/QC Officer and Project 
Manager. A copy of the CAR will be placed in the project files for future reference. 

The CAR should include, but is not limited to: 

• A desaiption of the problem, deficiency, or issue 
• Proposed resolutions 
• Resulting actions 
• Effectiveness of the resolutions 
• Personnel responsible for implementation of the corrective actions 
• Personnel responsible for monitoring the effectiveness of the actions. 

7.2 Q UALITY ASSURANCE REPORT 

The Project Manager, Project QA/ QC Officer, and Field Chemist will converse on a regular 
basis to review possible and potential problem areas and to ensure that all QA/QC 
procedures are being carried out. It is important that all data abnormalities be investigated 
to ensure that they are not a result of operator or instrument deviation but are a true 
reflection of the methodology or task function. The project final report will contain a 
separate section that covers the data quality and validity. At a minimum, the following 
information will be included in the report: 

• Assessment of measurement data precision, accuracy, and completeness 
• System and performance audit results 
• Significant QA problems and corrective actions implemented 
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• Copies of documentation such as memos, reports, etc. 

The Project QA/QC Officer will be responsible for preparing this report weekly or daily, as 
well as monthly written QA reports to OHM QA management Verbal reports will be 
made on a more frequent basis. All reports will be made available to the Project Manager 
and USACE. If no project audits were performed and no significant QA/QC problems 
occurred, a letter stating these facts will be submitted to the referenced parties in lieu of a 
QA Report. 
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APPENDIX A 

LABORATORY DELIVERABLE PACKAGE 



Data Deliverab. Jckage Requirem ents 

Mctlt(ld n clivcra hle Rclllli rcmcnt 

Metals Cuse Nlltrntivc 
Corrective Action Report 

Ctoss-tcl'ctencc of'OIIM Sumple Nu111bets, LuiJ IDs, umlunulyticul QC hutcl tes 
--

Chain-of-Custody fooml, Cooler R~:ceip t fi.Jnn 

Data Summary for Ilach Sample (Sec Note I) I 

l31ank Spike or Lnh Coull ol Sample (I.CS) results t including conceull a lion spiked, pet cent 
recovered, percent recoven:: acceptance limits) 

iMull i:< Spike (MS) R~:pot t (including concentration spiked, percent recovered, percent recovery 

-- nccept:tnce limits) 
Post-digestion Spike Recovery fnt ICP 

Duplicate Sa111plc l ~cptll t 

Bl unk Rcsulls 

lnilinl Culibrntion Dutu 

Continuing Calibration Dotn 
JCP lntct fcrence Check SOmJJte Report 

Stnmltu d Addition Results 
ICP Serio! Dilution Results 
Copies of Preparation Logs 

Copies of Analysis Run Logs 

Copies of Stnndard Preparation Logs 

Raw Data und Instrument Printouts 

Percent Moisture 

plf 

Notes: 
1) Must incluJe: OIIM satnplc I D. Luh ID, uatc/ti1ne sampleu, Jale received, extructcd/onulyzed, 
Practical Qunntitution Limit, Method Dt:tcction Limit, Dilution !'actor, cuBun~: nts, uppmval signature/date 
2) f or water samples only. 
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Etlulv:tlent EPA 
Form 

l-IN 

VII-IN 

V (PART !)IN 

V (PART 2)1N 

Ill -IN 

Ill-IN 

II (PART I)-IN 

II (PART J)- IN 

IV-IN 
VIII-IN 

IX-IN 

XIII-IN 

XIV-IN 

OHM OllM 0 111\1 I Minimum StanJanl l\l aximum 
I 

Level I .A: vel Level 
X X X ~ X X X 

I 

X X X 

X X X 

X X X 
I 

X X X 
I 

X X X 

X X X 

X X X I 

I 

X X X 

X X 

X X 

X X 

X X 

X 
X 

X X 
X 

X 

X X X 

X (Note 2) 



Data Deliverabk ackage Requirements 

1\lclhtul Dclivcrahlc Jtccruirclllcnl 

Organics by Cose Nnrrntivc 
CIC or JIPLC Con·ectivc Action Rcpoct 

Cross-• efcrence of OIIM Sample Numbers, Lab IDs, nnJ unalyticul QC butches 

Chain-of-Custody fo'ouu, Cooler Receipt fonn I 

Dnta Sumcnary for c:uch blank ami :;allljlle (See Note I) 

111unl.. Sp1ke 111 l.uh Coull 111 Sample (LC~) 1 csults (including conet:nlrution spiked, pe1 cent 
recovered, pccccnt 1ccovcry ucecplane~: li111its) 

Surrogate l ~ecnvery Rcpo11 (including conccntrution spiked. percent 1 ecovcrcd, nnd percent 
recover~ ucceptuncc li1nits) 

Matnx Sp1kc/Matrix Spike Duplicate (MS/MSO) Rcpm t (including eonccnt1 ution spiked, 
pcrccnt lceovcrcJ , percent rccovc1y acccptunce limits, relative percent difference (RPD). und 

RPD ucccplunce limits) 

Initial Calibration Oatn fur each column (indicate which column wns used for quantitution) 

Continuing Caliluntion Data (indicate which cuhunn was used for quantitulion) 

Chromutognuns for cu(;h sample (nnd remus). conlitnwtion n1ns, blunk. spike, duplicate, and 
stunthu ds 

RuwQuuntitution Rcport (urea vs. ICicntion time) 
Copies of Sample Preparation Bench Sheets 

Copies of Stomlnt d Prceurutinn Loss 

- Copie~~R1u~ss 
Pe1 e~:n l Muist111 c 

Noles: 
I) Must include: OJ IM sample 10, Lab 10. dute/time sampled, dnte received, extrncted/anulyzed, 
Pt actical Qunntitulion Lim1t, Method Detection Limit. Dilution Foetor, comments, approvul signature/date. 
4) for petroleum fuels analyses chromatognuns ft1r samples with positive tesnlts only. 
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E'ruivalcnl EPA 
Form 

IV 

I 

II 

Ill 

VI 

VII 

VIII 

0111\1 OII M 0 111\f 
Minimum Slanclunl Maximum 

Level Level Level 
X X X 
X X X 

X X X 

X X X 
X X X 

X X X 

X X X 

X X X 

X X 

X X 

X (Nnlc 'i ) X 

X 
X X 

X 
X - - ----

X X X 



Data Delive rabl, .ckage Re quirem ents 

1\lct hull lh·livcrnhlc llcltllil cmcuC 

Inorganic Case Narrative 
Chemistry Corrective Action Repot t 

(Note 2) Cross-rcfct cncc of OIIM sample numbers, Lob IDs, and onalyticul QC botches 

C'hain-of-Custodl f'm 111, Cookt l~ccdpt limn ' 
Dutil Summary for each ulonk umJ SUIIIpl~: (S~:c Noh; I) 

lllnnk Sptkc ot l.ah Coull ol Sumple (LCS) results (including concenlrution spik~:u , percent 
tecovct ed, percent recovery acccptonce limits) 

Mutt ix Spikc/Mntt ix Spike Duplicate (MS/MSD) Repotl (including conccnll ution spiked, 
percent recovered, percent recovery occeplnnce limits) 

Duplicntc Sample Reeort 
Calibration R~:ports luitiul und Continuing 

Copies of Swnple Preparation l o~s 
Raw Oulu tiiHllnstrumcnt Pt intouls 

Percent Moistut c 

Notes: 
l) Must include. OIIM sn111plc 10, l.ub ID, dutcltimc sampled, dute received, cxltndetVnnalyzccJ, 
Practical Qunutitotion Limit, Method Detccttun Limit, Dilution Factor, conuncnls, upprovul signulurc/dnlt: 
2) Deliverublcs depend on melhod's QC 
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f~ct nivu lcnt EPA 
Ji'un n 

- -· 

OII M OII M OIIM 
l\linimu tn St:uul an l 1\l axlmum 

Level Level Level 

X X X 
X X X 

X X X 

X X X 
X X X 

X X X 

X X X 

X X X 
X X 

X 
X --

X X X 
---··- ---·------ ---- ----



Data Deliverable. .ckage Requirements 

Ectuivalcn t EPA OHM 0111\1 OHM l\1 cl hut I Dclivcrahlc RccpJircmcnl M inhnum Slanclanl 1\laximum Form 
Level Level Level 

Olganics Case Nnmllive X X X byGC/MS Con·ective Action Report X X X 
Cross-reference or 0 1 1M snmple numbers. Lou IDs. nntl unulyticul QC hutches . IV X X 

Cltnin-of-Custoc.ly f m 111. Coulc1. Receipt Fwu1 X X X 
Datu Stu!~1lll yJur each ~!~~~~-and s~!!!~~~~~~otc I) I X X X --~--..__ ... 

-· ------ ·--··--TcnlUtivt:ly Identified Compounds (TICs) liu each sample (1t:11 peuks) I,TJC X X 

Dtunk Spike 01 Luu Co11llOI Sa111ple (l.CS) ICsults (including concentration spiked, percent 
X X X 1 eeovc1 cu. percent recovery ucecptuncc li1nits) 

Sun ngatc Hew very Rcpw t (including concentrution spikcd, pe1 cent recovered, tulll pc1 cent 
II X X X . ---·--- I CCOVCf}' IICC~ J ~IIIIl:C lJ~!!~-----

Mn111x Spike/Matrix Spike Duplicate (MS/MSD) Report (including concentration sprked, 
pc•ccuiJccuvclctl, percent recovery ucceptuncc limits. 1dntive pe1 c~.:nt tli!Tcrcnce (RPD), and Il l X X X RPD ucceptonce li•nits) 

lnstnunenl Perfomlrulce Check (Tuning) Repo11 v X X Initial Calibration Data (including ucccptnncc limits} VI X X 
Continuing Calibrnlion Dolo Qncludin!lacccplnncc li111ils} VII X X lntcrnal Stnnd:u d Arcus and Relent ion Times Reptllls (including acceptance limiL<> !IIIli 

VIII X X out-of-conlrol llu~s2 
ltcconstruc t~.:d ton Chrolllatogrum for each sumple and rerun, blank, spike, duplicate, nnd 

X stundn1 d -- - --· - - ---· --Ruw Quantftaiion Hcpt;tl- -- ··--- - --···- -- ·-·---·---- -- -· .. ·----· 
X 

Raw and uackgt ound subtracted moss spectru fur eoch tu1 get anolyte fow1tl X 
Muss spectrn of TICs with librory spectro or 5 !Jest-lit mulches X 

Copies of Snm~le Prc~arolion Dcncl1 Sh~.:cts X X 
Copies of Stumhud Prcru1ution Logs X 

Co[!ics of Run Lo~;~s X 
I Percent MoislLuc X X X 
i pll X (Note 3) -----
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APPENDIX B 

TABLE A-1 - SAMPLING SUMMARY 
TABLE A-2- DATA QUALITY OBJECTIVE 

SUMMARY 



S.unpl~ l'yp..: ~laltll< 
Snmplmg 
f'tCijliCIICY 

Background 
Sarnpl~::o 

Soil One.: 

one liv.: point 
cotnpostlc cwry 

Unit 4, 7 and 9 
2500sl ol th~ base 

Suit and uno: composite ConJinnalion 
of I he >tde waIts 

(voluolo not 

compost ted) 

Unit l 5 
l)ispos.:~ l 1\nalysi• 

So ltd 01\Cc: 

one sample per 
rrcatcd Malena! Sot I 500cy of processed 

IIIIIICit:tl 

QC 
Soil 10% 

Duplicates 

t-104u. 
I) c.lcrtd., d.lya 
2) USiii'A SW -1146 n,.LIV><b wll<» o4lH:~WUe spedr><d 
l ) lkiiJit> 6orn the WI< ol <ull«llon •• the GdJ 

A- 1 T 
PROTECO CAMU WASTE UN IT~ .. 9 AND IS SAMPLING SUMMA RY 

Af•prox No of 
S.11uplmg Method 

Stunphng Snmpk 
l'r~s~rvt~ t1 v-:s 'I AT (>C l..:vcl Rcq11it.:d t\n:tly>i~ 

An.11)1t~.ol 
Sampl.:s l:tjllljlii iClll Conlain.:t• 1\'lclllud 

SS auger (1)8ULillld( l ) 7days, 21 D<:fenltvc: 
Volaltlo.:s 112(.0. 

s Grub• SS Bowl 4 ot.glass wuh Cool 4 C day. f(lr OIIM 
Scrm-volililcs 8270 

ss ~PQO!l tcllon-hncd lid final report Std level 
l'c>ltctdcsii>Ct~ !lOIII 

PI' Metals 6010A. 7471 

30 Volatiles 8260, 
(39 fur the SS spoon 

( I ) 8 oz. aud ( I) 7 tluys, 2 1 l)efentivc 
Scmi-volitilcs 1!270 Compu>ilcs 4 oz g);~J;S with Coul4 c d:tys tor OIJM volilile SS bowl 

tc.non-litl«< lid final rcpon Sid level 
Pel>! icid.:s!PC Bs 801l l 

$1U11ples) PP Metals 60 10A, 7471 

Volatiles 8260, 
Semt-volllilo.:s 8270 

( I) 8 oz. and ( I) 7 days, 21 Ocfcnuve 
l'usltOtdesfPCDs 80!!1 

l Grab 
SS SPQOO 

4 ot.&)!lSS with Cool4 (' d•y.. for OJIM 
l'P Mell\ls 6010A. 7471 

SS bowl RCIICIIVC CN Chapler7 3 teflon-lined ltd final rcpon Stdlc:vd 
Rcacttve Sulfide Chapter 7.3 

pll 9045 
Ha:Jt l'omt 9095 

TCI.I' EXl racuon 13 11 
VOA 8260 

SS spoon ( 1)8oz. 7 d:tys, 21 D.:fenuve 
Scmt-VOA 8270 20 Gntbs gii\SS Wtth Cooi4C day.. for 0 111\1 SS buwl l'.:~ltcid.:s KOR I lcllun-lin.-d ltd tin:tl ICJKlll Std l.:,•d 
llc1 l>i.:tdcs Il l .SO 

8 KCRA Mclals 60 10,7•17 1 

(I) II oz. ami (I) 7 days, 21 Defenlivc 
Volattles 8260, 

3 Cornposit~:S and SS spoon Scrni-vulililcs 8270 4 oz. gloss with Cooi4C days for OllM (4 vulitiles) Grab• SS bowl 
tcllon-lined hd firutl r~pon Std levd 

PeMtcides/PCBs !lOll I 
1'1' M.:t.US 6010A, 7471 

-----
-~- ~-- --- ----····-----

lluldtnt: rune 

14 wy• \Ot\s 
7 days 10 C).1nK1, 

40 day• to Ullalylc 
6 months, I lg 2!! d..t)1i 

14 duys VOAs 
7 days to extract, 

40 days to Mllllyz.: 
6 motUII$, I lg 28 days 

14 d.t)'> VOAs 
7 dayt> 10 extract, 

40 day£ lo ;uwlyte 
6 months, Jig 281b)'S 

28 d:I)'S 
28 days 
ltned. 
Ni\ 

14 duys VOAs 
S.:mi-VOAs 

7 days to extract, 

·ltl tl.ty. ht un.ti)I.O: 
Metal$ 6 m, II ~ 28 days 

14 days VOAs 
7 t,l.tys 10 ~xtrao:t, 

40 clays to IUl~lyze 
6 IIIOIIIhs, II g 211 d3 )''S 

-

Pllgc I 



Sample I Ylk: Main~ 
S.unpling 
rr.:tjucu ... y 

QC 
\Vtlt t:.r one per day 

I( msatc Ill auks 

QC water one p.:r sh1pmen1 
f np lllanJ.. 

No&<> 
I ) <"-*'ld>ldays 
l) USli'A SIV·""' rn<lllod> Wlku olll<fWISUI'«'ilc:d 
J) li<KIIIlo b Uill ~ .. <blc of . ollc<lklll Ul lllc: r~kl 

T· 
PROTECO CAMU WASTE UNlTS · .. 

1\ppmx Nu ul 
Snmpllng M.:tlto<l 

Sam11l1n& S.unplc 
SWJIJllc:~ b1U1pmcnl Cun1au1o.:r.. 

(2) 40 ml 
VOA WIUI 
l><:pta lopi 
(2) I liter 

2 Grabs NA wltctlon lmcd 
tops 

(I) 500 ml 
wllcllon hued 

lop> 

supplied by (2) 40 ml 
2 contr.u.1 N1\ VOA w/llCpla 

l11borntory lOp$ 

--- -·-- -·---··- - -----··-

\- I 

, 9 AND 15 SAMPLfNG SUMMARY 

l>r~rva 1 i vc:; 'I A'l QC 1..:\cl ftC<jUU.:d i\JI:II)'l>ll> 
Ana I yu.:a I 

lluldmgTimc 
~tcthoo 

Cool<! C VOA, 
Vol allies 8160, 7 days VOAs Sen11· VOA and 7 dJys, 21 Dcfcnuve 

Sc:tm-voluilcs 8270 7 days 10 tA1r.lcl, PelollPCO d•~ for OIIM 
l'csliCidCsii'Clli 808 1 40 days to annl~c pll o:.2 w/N1tric lin:lll·eport Std level 

for mctnls 1'11 Metals 60 10/\,747 1 6 months, llg 2!1 tl:•y• 

7 days, 2 1 DeJentivc 
<.:oul4 C d••)'S for OIIM Voll11lcs 8260 7 days 

final rcpon Std level 

l'ngc 2 



Mdi..OO No' AnnJ)'lc I Compoll<-'111 

O ltGANOCJJ LOIUNE I'~IJCII) I!:S 

8081 Aldron 

!lOIII Alph:o lli!C 
8081 l lct:o OIIC 

8081 J).:lla nJIC 

!1081 Gamma UIIC(Lindan.:) 
8081 Chlon.lnnt: 

8081 4,4'-DDO 

8081 4 ,4 '-DDI~ 

llO!!I 4,4'-DDT 

!!081 Oocldrin 
!1081 Eud~uHitn l 

8081 Endosulfan n 
8081 Endo~ull.m Sulfau: 
8081 Fndrin 
808 1 Endrin Aldehyde 
!W8 1 l l~ptudolor 

808 1 llepo • .-hi<N Epoxillc 
8081 Me1hoxychlor 
R081 To~~ph..:oc 

I'( ' lis 

110111 An~<.hluf - I CIIG 
!1081 Arochlor-1221 

RORI t\w•:hlur- 1232 
8081 Arochlor-1242 
80111 Arochlor- 1248 
11081 AJOchlot- 12.54 
8081 Aro.:h lur- 1260 

Voi:Hiles 

8260 Acetone 

8260 lknzcne 

8260 13tomolorm 

N<>~e> 

I) SW 3>11• \lclllUCb wola> ull"'""iU n.>~cd 
2) h~<kMI<> )CJuP<>lU. W ..... :i.>b<h 

NS ~ N"' Si'-" 'ficol 
NA NlK llo•I~"''IJlc 

TAt.~~ A-2 
PROTECO PROJECT QUALITY CONTROL OBJECTIVES 

l'roJccl Action Llr111ls Mmm10m I'QI. Ac<.ur:u:y Lunits Pr~ .. osion Linu~ A.:ctoracy Limits l'recisoon l.unns Complcteni!SS Limit• 
MS/t.ISI) R<:<.'\IVCI' I~~ MS/~ tsn l)..:,•iuti'"' l.tS Rcc••vcncs J.'icld Dup l>.: via 11 1111 

W:otcr Sool1 \VaLer Soi11 w .•• ~r Soil1 Wui~ Sool1 Water Sool1 Wuter Sool1 Wulcr Soil1 

m!VL mg/Kg rng/L u!VKg % ~-0 ~0 ~. ~·o ~. RI'O Rl'l> •• ~. 
NS 0 34 0.0004 O_J 60-140 20-1 so <30 <50 47-116 47-116 <SO <..15 9.S 90 
NS 0.9 1 0.0003 0 . .5 60· 1·11 20-15 1 .:30 <50 8 1-125 81 -12.5 <SO < 75 9.S 90 
NS 3.2 0.0006 I 60-142 20-152 <10 <50 51-123 .SI-123 <SO < 75 95 90 
NS NS 00009 u 60-1 43 20-1.53 .._-)() <50 76··1 26 76··126 -~.so < 7.5 9S 90 NS 44 0.0004 I 60-1•14 20-154 <30 •o .SO 73-120 73- 120 <SO • 75 9.S 90 
NS NS 000 14 2 60-I ·IS 20-1 ss <30 <50 4.5-119 4.5- 119 <-SO <..7.S 95 90 
NS NS 0.0004 I 60-146 20-156 <30 <50 48-136 48-136 <SO ..;,75 9S 90 
NS 17 00012 2 60- 147 20-157 '-"JO <50 45- 139 45-139 ' 50 • 75 9.S 90 
NS 17 0.0002 2 60-1-18 20- 158 <30 <50 )'1- 143 14-143 <SO < 75 9.S 90 
NS 0.36 0.0014 03 60-149 20- 159 <30 <SO 42-132 -12-132 '-SO <75 95 90 
NS NS 00004 2 60-150 20 160 <30 <50 49-1·13 49-143 <50 <75 95 90 
NS NS 0.0066 10 60-15 1 20-161 <30 <50 78-1 59 78-159 <50 <.75 95 90 
NS NS 00006 2 60-152 20-162 <..)0 <50 46-141 46-141 ... so ' 75 95 90 
NS 610 00023 10 60-153 20-163 <30 <50 43-134 43-134 <SO <75 9.5 90 
NS NS 0 0003 2 60- 1.54 20-16<1 <30 <50 75-150 75- 150 .;; SO ., 75 95 90 NS I 3 0 0083 I 60- 1.55 20- 165 <30 <.50 45-128 45-128 <.50 7.5 95 90 
NS 063 0002 0~ 60-156 20-166 <30 <.50 53-134 .SJ-134 <50 <..75 9.5 90 
NS 10000 0003 200 60-1.57 20-167 <.JO <.50 73-142 73- 142 .;; SO •. 75 95 90 
NS 52 0001 25 60·1 ~8 - 20-J!L <:10 -- <50 41 - 126 . 41 -126 <50 75 95 90 

nog/1 . mglkg mgfl . mg/Kg ,.0 ~0 ~. % .. .. % RPD Rl'l) 'e .. .. 
NS NS 02.5 I •111·1 •10 IICI-150 . )() <50 .50-11 '1 .50- 11•1 so 75 ')5 ')() 
NS NS 0.25 I 40-140 40·150 <30 <50 15-178 15-178 <50 75 95 90 
NS NS 0 25 I 40· 1110 4Cl· l so <JO <50 10-215 10-2 1.5 ' 50 75 9.5 90 
NS NS 0.2.5 I 40-140 40-150 .:30 <50 39-150 39-150 <50 <..15 9.5 90 
NS NS 0.2.5 I 40-1-10 40-1.50 <)0 .;; )Q 38-1.58 38-158 .;;_50 75 95 90 
NS NS 02S I 40-140 40-150 <JO <50 29-13 1 29-131 <50 •'15 95 90 
NS NS 0.2.5 I 40-140 '10-150 <30 <50 8-127 8-127 so <75 95 90 -

mg/L mg/Kg mg!L mg/Kg % .. ,. o/o o/o ~0 .. .. RI'D RPD ,,. ,10 
NS 2.00E+05 I 5 43-16.5 43-165 <20 <30 60- 140 20- 150 <30 <50 95 90 NS 200 0.1 I .5 1-139 51- 139 <20 <30 60- 1'10 20- 150 <30 <.50 95 90 
NS 720 I .s 67-129 67-129 <2~ - <30 60- 140 20-150 <30 <- SO 9.5 90 
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)\.(.:thud No1 Ana lyle I Componl!nl 

8260 llrornom~thJnc 

8260 2-llutammc 
1¢260 Carbon Disulfide 

8260 Curbon Tell achlomlc 

8260 Chl01obcnL~n.: 

8260 CbiOf"odibrom<Mncth~tiC 

8260 Chloroethanc 

1<260 2-Chlorocthyl Vtuyll·.thcr 

8260 Chlurofomt 
8260 Chloromcthilll<! 
R260 1,1-Dichlon..:th.mc 

8260 1 ,2-llichloroctlmm: 

8260 1,1-l)u.:hl<-'tt)l:lhcne 

8260 Cis- 1,2 -0ichluro.:tl-..:.tc 

!1260 t'r:.n:~-1,2·1>• chlnll..:lhcnc 

&260 1,2-Dtchloropropanc 
11260 Ci~- 1 . '1· 1 )tchlompropcm: 
8260 Trnru:-1,3-l>•chloruprot..:= 
8260 Ethyl benzene 
1!260 2-1 Jcxanonc 

8260 Methylene Chtorid.: 

11260 4-~l clhyi-2-PcnlatK>nc 

8260 Styrcn_c 

11260 1,1,2 ,2-Tetrochlorocthane 

8260 Tclr!lchloroethylc.nc 

11260 Toluene 

8260 1, 1,1-Trichloroclhanc 

lt260 1,1 ,2-Tru.:hlococlhanc 

11260 't ncl11oroclhylctlc 

!1260 J ,2,3-Trichloroptop.utc 

1(260 Vlllyl A~'Cl:IIC 

1!260 Vutyl Chlond.: 

X2(o(J Xylene~. Totnl 

tlu~a 

l) s w 1<10 M<llwdi ........ W>CIWISC IWI<d 
2) btdu<.ln :.cduncnts. IV••••. Subd.• 

NS NU4 Spoal'i<d 
NA Nul~ 

TAb . . ~ A-2 
PROTECO PROJECT QUALITY CONTROL OBJECTfVES 

l'rojcct Act iou Limits lvliutntum PQL Accu ro~cy Limits Precision l .imits Accuracy Limns Prccis tnn I imits Cnmplctcness Limits 
MS/~ISO R.:covencs ~ISIMSO O.:viation LCS Rc.:ovcnes Fteld Dup J>.:vtallon 

Water Sotl1 Watec Soil1 Wata Suil1 Water Soil1 Watl!f Sotl1 Water Sot11 Water So it' NS 2900 I 5 49- 11 7 49-117 <20 <30 60- 140 20-l 50 <30 <50 95 90 
NS I 00£ 106 2 10 .SO-IG3 50-161 <20 <30 60- 140 20- 150 <30 <.SO 95 90 
NS 2 00£+05 I s 76-11 9 76-119 <20 <30 60-140 20-150 <30 .:.so 95 90 
NS 44 I s 67- 125 67-125 <20 <30 60-140 20-ISO <30 <50 95 90 
NS I 00£~ 06 I .s 69- 140 69- 140 <20 <)0 60- 140 20-1 50 <30 ~- 50 95 90 
NS 68 I 5 64-120 6 •1- 120 <20 <30 60-140 20- 150 ...:Jo --.so 95 90 
NS 8 OOE •05 I 5 62- 111. 62- 116 <20 <30 60- 140 20- 150 <30 <50 95 90 
NS NS I 5 10-JU5 10-305 <"20 <.)0 60- 140 20-150 <)0 -..so 95 90 
NS 940 I 5 65- 129 65-129 <20 <30 60-140 20-150 <30 < 50 9S 90 
NS 440 I 5 38-116 38- 116 <20 <30 60- 140 20-150 <30 < 50 95 90 
NS 2 00Ei 05 1 5 62-1·11 62-141 <20 <30 60-140 20-150 <30 <50 95 90 
NS 63 I s 68-135 68- lJ5 < 20 <30 60- 140 20- 150 <30 <.. 50 9S 90 NS 20000 1 5 54- 1211 54-128 <:20 <30 60-140 20- ISO ..:30 ' 50 95 90 
NS 1800 I .s 70- 131 70-131 <10 <30 60- 140 20-150 <.30 <50 95 90 
NS lt<OO I 5 61 -I IM 61- 13!1 ...;20 ' 30 C.0-140 20- 150 ..:30 . 50 ~5 ')0 
NS 8<1 I 5 76- 132 76- 132 <20 <30 60- 140 20-150 <30 <SO 95 90 
NS NS I 5 70- 122 70-122 <20 <30 60- 140 20- 150 <:10 < 50 95 90 NS NS I 5 42-154 42- 15~ <20 <30 60- 140 20- ISO <30 < 50 95 90 
NS I OOE1·06 I 5 59- 1-10 59- 140 <20 <30 60- 140 20- 150 -.:10 < 50 95 90 
NS NS 5 20 47-16S 47-165 <20 <30 60- 140 20- 150 <30 <50 95 90 NS 760 I 5 55-126 S5-1!6 <20 <)0 60- 140 20- 150 "30 <50 95 90 
NS 2 OOE+05 s 20 77-119 77-119 <20 <30 60- 140 20- 150 <30 <50 95 90 
NS 4.00 1~ I 05 I 5 7 1- tJ) 71- 113 <20 <30 60- 140 20- ISO <30 < 50 95 90 NS 29 I 5 55-13!1 55-138 <20 <30 60-140 20-150 <30 -- so 9.5 90 
NS 110 I s 67-1 31 67-13 1 <20 <30 60-140 20- 1 so <30 <50 95 90 
NS 4.00E+05 I 5 3 1-137 3 1-137 <20 <30 60-140 20-150 <30 <50 9.5 90 
NS 72000 t 5 68-135 611· 13S <20 <30 60-140 20- 150 <30 <50 95 90 
NS 100 I 5 70- 14 1 70 141 "-'20 <30 60-140 20-150 <)0 <'50 95 90 
NS 520 I 5 67-137 67-137 <20 <30 60- 140 20- ISO ..:30 <- 50 95 90 
NS NS I 5 76-140 76-140 <20 < 30 60- 140 20- 150 <)0 <50 95 90 
NS NS 10 so 82-114 1!2-11<1 ...;20 ·7JO 60-1 40 20- DO <30 50 C)) 90 
NS 3 0.5 I 3 1-121 31-121 <20 <30 60- 140 20- 150 <30 <- 50 95 90 
NS I OCIE 1()(, ;I 15 (,I(. J II c.H- t.n • 2() ' l(l (.CI- 1-Hl 20-1.511 . 10 ~II 'H •J() ----·-·- --··--- --
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Method No' Analytc I Component 

8260 I ,4-i:Jromonuoroben~enc 

&260 1.2-DtLhluwclh~nc-d4 

t<260 Toluo:m:-d8 

SEMI VOI .• ATll .ES ll \' C C/MS 

82701l I ,2,4-Trichlorobcnzenc 

1!270Jl 1,2-Dicltloro()c.nzcnc 

1!2701) J,) . J)tchlorobcnzcnc 

8'270)] 1,4-Dichlorobcnzcne 

!!2700 2,4,5-T r ichlorophenol 

1!27011 1,4,6-Tri~.h loroplt.:ttul 

827013 2,4-Dtchlorophcnol 
82701) 2,4- DittMhylph.:nol 

ll2701l 2,4-l)intlrophenol 

tc27011 2,4 -l) tntl rotolucnc 

82700 .2 ,6-Dinitrotoluene 
!(27011 2-<:lohmwt.ophlh:oh:ne 
827011 2-Chloropheool 

1!271111 2-1\lcll t)'ltt.opltlh.ok~t.: 

K270fl 2-Nilruuniline 

1!2100 2-Nitropheno1 

827013 3,3 '· Dtc.h lorob.:nzidine 

82700 3-NIIroamline 

!!27013 4,6-Dinitro-2-mcthyl phenol 
82701\ '1-llrumuphcnyl phenyl ether 
827011 4-<:hlOJo.uoilinc 

1<1701\ 4-Chlon•-3-mclhyl phenol 

1!270B 4-C.:hlnmphcnyt p~nyl ether 
827011 •1-NithJ~ ni1inc 

K270I.l 4-Nitrophcnol 

1!27Clll Ac.:n:t(lhlh:oknc 

1!27011 t\o.:cnaphlhcue 

1< 27011 Anlhrnccnc 

ll270B BcnLu (a) utllhnccne 

~mC3 

I ) SW X to AtdJW<l> woku othciWISC not<d 
21 h..w.io sed1111C111<, w ...... Sul..b 

f'l) N"' )!l<e>fo...S 
NA 1'1114 At't'h<•bl< 

TAtn.E A-2 
PROTECO PROJ ECT QUALITY CONTROL OBJECTIVES 

l'n>JCCt Actton l .imits Mmmtum PQI. Accuracy Unti~ l'r~..:tst<m l.JtUJb Accum~y f.ttntts !'recision Ltt tuts C'ompl.:tcn.:ss Limits 
MS/1\ ISD Rccov.:tio:s MS/MSI) O~YtJlltOtl LCS Recovo:ncs field Oup O.:vlallon 

W:tlcr Soil1 W111cr Soil1 Wah:r Su1l1 Water Soil1 Water Soil1 Wut.:r Suil1 W.ilcr Soil1 

NA NA NA NA 75-125 75-125 <20 <JO 60-140 20- 150 <JO 50 95 90 
NA NA Ni\ NA 75-125 75- 125 <- 20 <JO 60- 140 20-150 JO -.so 9.5 90 
NA NA NA NA 75-125 75-125 <20 <JO 60-140 20- 150 <.:30 <: SO 95 90 

mg/L mg/Kg tng/L mg/Kg '~-• ~. ~~ ,. 
% 0 ' ,. RPD 1(1'1) ~. ~ . 

NS 20000 10 50 60- 140 20-150 <)0 <50 44-142 44- 142 50 <75 95 90 
NS 2 00Et05 10 50 60-140 20-150 <JO <50 42-105 42- 105 <50 < 75 95 90 
NS 2.00£ 105 10 50 60- 140 20-150 <30 <50 36-109 36- 109 ' 50 <- 7S 95 90 
NS 240 10 so 60 140 20-I SO <30 •:50 30-107 30-107 ' 50 < 15 95 90 
NS 2 00Et05 50 100 60- 1··10 20· 150 <30 --so 22- 183 22-183 <50 <75 9S 90 
NS 520 10 lOll 60· 110 20- 150 <lll . so 39- 128 19- 118 •.so • 15 95 90 
NS 6 100 10 100 60-140 20· 150 <30 <50 46- 123 46- 123 ~so , 75 95 90 
NS 41000 10 100 60- 1 J(J 20.· 150 <JO ..:so 4.5 -139 4.5- 139 50 ' 75 95 90 
NS 4100 50 100 60-1•10 20- 150 <)0 <SO 30-1.51 30-151 •-50 7.5 95 90 
NS 4100 50 100 60- I·Hl 2() 150 ... 30 50 J'J- 139 39-1)9 50 75 95 \)() 
NS .2000 so 100 60- 140 20-150 <.30 < 50 St-12S S l -125 <50 7S 95 90 
NS NS 10 50 (,Q. f•lll 20-ISO ' 30 -·5o 60- 11 8 60- 11 8 ·-50 75 95 ')() 
NS 1000 50 100 60-140 .20- 150 <30 < 50 41-12 1 41 -121 <50 <75 95 90 
NS NS 10 50 611-1•10 .20-150 · 111 • 5() 41-1 23 41 - 12) su 75 ')5 ')II 
NS 120 10 50 60- 1·10 .20- 150 <)0 <50 S0- 113 50- 123 <' SO . 15 95 90 
NS NS 10 so 60- 1·10 20-1.50 <JO <50 44- 123 11 4- 1.23 <. SO <.75 95 90 
NS 13 I 5 60· l ' IU 20-1.50 <30 <50 19·18] 29-183 <SO ~ 15 95 90 
NS 6 100 so 100 60-1 ·10 20-150 <30 <50 5 1-118 .5 1-11 8 <50 <;15 95 90 
NS NS 10 50 60- 1·10 20-1.50 <J () <50 26- 134 26- 134 <. )0 15 95 90 NS l .OOF.tOS 10 50 60· 1411 20- 150 <)(I <S(I 53-127 53- 127 <50 <. 7.5 9S 90 NS NS 10 50 60· 1·10 20-150 <30 <. SO 45-136 45-136 .--so . 75 95 90 
NS NS 10 so 60· 1•10 20- 150 10 so 44-117 44- 111 ·· 50 <75 95 90 
NS NS 10 50 60- J.l () .20- 150 -'10 <..SO Sl -132 .5 1-132 • 50 75 95 90 NS 6 100 50 100 60-1·111 20· 150 < lO • 50 40- 143 40-143 ' 50 • 75 95 90 
NS I 00E t 05 so 100 60- 140 20- 150 •.JO <50 11 -131 11- 131 ... so ... 75 95 90 
NS NS 10 so 1\11-1•10 20-1.50 <30 • 50 '17-11 5 47· 115 50 1 5 95 90 
NS NS 10 50 60-140 20- 1.50 -..30 •. so 49-124 49-124 50 -:7 5 95 90 
NS 6.00Eo05 10 50 60- 1110 20-150 <JO <-50 45- 165 '15-165 ~ 50 <7S 95 90 
NS 7.8 I 5 60-1·1CJ .20-1.50 <30 <. 50 . 5 1-133 5 1- 133 •. so <75 95 ?0 -- -··---

I'•&• 3 ore; 



1\kthod No1 1\nalyt.: I Compon.:nt 

827011 lk iVO (3) p)1.:.!\<: 
1127011 ll<:&v.o (h) lluorunthcnc 

!1270U Ucnzo (g,h,1) pcryl.:nc 
827013 Ek n.w (k) tluor.uuhcne 
8270fl llctvo•c acid 
82708 ll<!ill) I alcohol 
1127011 llis (2·d lloll tk:thnKy) lll<:thanc 
82708 llis (2-chlo&u..:thyl) l!ther 
8270B II•~ (2-.: hloroisopmpyl) ctha 
82700 Ots (2-.:Jh) lhc"-yl) phthalate 
827011 Butyl l~~:•v.yl phth01lntc 
82700 ca. bazulc 
1127011 Chryscnc 
1!27011 D•·n·but) I phthalate 
&2700 Di-n-«1yt phth3l3tc 
827013 D1bcn.to (u,h) :Uithraccnc 
827011 Dil~en7ofi1rnn 

82700 Oi~thyl phthalate 
82708 Duncthyt phtl13111le 
82701l Fluornnthcnc: 
82708 111uorcnc 
82701l l l~xachtorobenzenc 

827013 I lcxnchlorobuudi.:J)c 
82700 t h:xllchtorocyctupcnllldicne 
827013 I tcxn~hlorocthanc 

827013 tmlcno ( 1,2,3-c,cJ) pyrcnc 
1127011 lsophorone 
82708 3-Mcthytphenot 
1127011 N-Nill •>sudi-n·pn>pytamin.: 
1!27011 N-NttrosocJiphcnylaJII inc 
1127011 N:•phlh.tt.:nc 
1127011 Nitrul~en.t<.'flC 

1127011 2-Mcthylpl..:nul 
1127011 ~Ch lllroanilinc 
!!2701! . 4 -~1ct~lphcnol 

Nlllo 
I) :1> W 846 Mcl!lods unlcu O(hdwlic llOkd 
1) tudud,.,. St•luaw.:ub W.t"'r. S... .. kb 

NS ~ol S&lt<Abe4 
NA • Nul "l'llbc:ab\.c 

TAl> J.J.f£ A-2 
PROTECO PROJECT QUALiTY CONTROL OBJECTIVES 

Project i\t.-11<>11 Limits Minimum PQL Ac.:urucy Limits PreciSion Limits Accuracy l.&nulS Pre.:i~it)ll I jmits Cumplct.:ncss Limits I 

MSfMSD R~ovcri~ MSfMSO Deviation LCS Rccovcn .-:s 1'1cld J)up Dev&ntiM 
w .. t.:r Sotl1 Water Soi11 W.ttcr So1l1 Water So1l1 Water So1l1 WJtcr So1l1 w •• tcr So1l1 

NS 078 0 I 0.2 60 1-10 20-1.50 •30 <SO -'1 1-1 13 41-113 <50 <75 95 90 
NS 78 I j 60-1·10 20-150 <30 <. SO 37-119 37-1 19 ..c .50 7.5 9.5 90 
NS NS I 5 60-I•HJ 20-1.50 <JO < .50 34-149 3·1· 149 <.50 • 75 95 90 
NS 78 .5 10 60- 140 20-1.50 <.30 <SO 37-123 )7-123 <SO 75 95 90 
NS NS 10 so 60- 140 20-1.50 <.30 <.50 1-162 1-162 <SO <7.5 95 90 
NS NS 10 so 60-I.JO 20-150 <30 <50 3.5- 12 1 J S-12 1 <SO <75 9S 90 
NS NS 10 so 60-1-10 20-1 j() <) () <50 49- 104 1(1). 1()4 ' .50 . 75 ')5 'JO 
NS NS 10 50 60- HO 20-1.50 <30 <50 44-t06 44- t06 <50 <75 95 90 
NS NS 10 50 60-1·111 20-150 <JO <.50 36-166 1G- t66 <50 75 9.5 90 
NS NS 10 so 60- 1-lll 20- 150 <30 <50 33-129 33-129 .:.50 <. 7.5 95 90 
NS 4 OOE105 10 so 60- 140 20-150 <30 <50 26-t23 26- t13 <50 ~ 75 9.5 90 
NS NS tO 50 60- t.JO 20-1.50 <30 <50 34-t J2 34- t 32 <50 '-15 95 90 
NS 780 tO 50 60- t.JU 20-150 c..JO <SO 55-133 55-133 <50 c 7j 95 90 
NS 2.00F.t05 tO so 60-110 20-150 <30 <50 34- 126 34-126 <50 < 75 95 90 
NS 4t 000 10 so 60-140 20-150 <30 <SO 38-127 38-127 <50 75 95 90 
NS 0.78 O. t 02 60-t•IO 20-t SO <30 <50 50-tt 8 50-I 18 <50 <75 95 90 
NS NS 10 50 60-1•10 20-1.50 <30 <50 52-t 24 52-124 -~ so · 7.5 95 90 ' 
NS I 001:: 106 10 so 6(). 1'10 20- 1.50 <30 <.50 37- t 14 37- 1 t4 <50 <75 95 90 ! NS I 00Et06 tO 50 60- 140 20-t .50 <30 <50 6- t86 6-1&6 <50 <75 95 90 : 
NS 82000 10 50 60-140 20- t SO <30 <50 47- ltl 47- 111 <SO <..75 95 90 
NS 82000 tO so 60-140 20-t 50 <30 <50 il8- t39 41!-139 <50 <75 95 90 : NS 36 0.1 t 60- 1'10 20-150 <JO <SO 46-133 ..J 6. 1)J <" SO <1S 95 90 I NS 73 5 25 60-1-10 20-150 <30 <SO 24-1 16 24- 116 <50 <75 9S 90 i 
NS NS 10 so 60-140 20-150 <30 <50 4 1·1 IS 4 1· 1 15 .... so <75 95 90 
NS 410 10 50 60-t •tO . 20- t so <30 <50 7-153 7- t 53 <50 <15 95 90 
NS 7.8 Ot I 60-140 20-t 50 <30 <50 27-160 27- t60 <50 <75 95 90 
NS 6000 10 50 60-140 20- t so <30 <50 26-177 26-177 <50 <75 95 90 
NS NS 10 50 60-140 20-150 <J O <50 41 -144 4 t -144 <SO <. 7S 95 90 
NS 0.82 0 05 0 I 60-t •HI 20- t 50 <30 <50 37-117 37- t t? ·- 50 .... 75 95 90 
NS t200 10 50 60-140 20-t 50 <30 <50 27- 11 6 27- 116 <SO "-15 95 90 I 
NS 1!2()()() 10 50 60-t •HI 20 t .50 ·'10 . so 50-t20 5H- t2(l • 50 . 75 95 ?0 I 

I 
NS 1000 10 50 60-140 20- t 50 <30 <.50 46- tn 46-133 <50 '-15 95 90 
NS t O<lEt0.5 tO 50 6Q.. t·ttl 20-150 <30 <50 2.5-125 2.5-125 <50 • 75 95 90 
NS NS 10 50 60- tiiO 20- t 50 <)0 <.50 56- 107 56-t07 <SO <75 95 90 
NS tOOOO tO so 60-1·10 20- 150 <30 <50 11-tOR _:11-108 _ <50 . 75 95 ')0 

l'"ll<'4of6 



~klhod No1 Analytc I Component 

827013 l'.:nwch loropllCIIOI 
82700 l'hcnnnlhr.:nc 
!!27011 Pile no I 
1<170() J"yWh! 

82700 N tlrob.:IVCIIC-<1 s 
li27011 2-F1uorobophcnyl 
827011 Tcrphcny1-d14 
!127011 Ph~ no I-dS 
1!2700 2-Fiuurl.lphcnol 
!C27011 2,4,6.'1 nhn.NllOpl~>:~ml 

1\ I E"l';\ I.S II\' IC ' I' 

6010A Aluminum 
W ICI/\ /\nltmnny 
(,010/\ Arsenic 
(,() 101\ lluoiun1 

60 10A Uc:ryllium 
6010/\ Cadmium 
6010/\ Culcuuu 
60 10A Chromtum 
60 10A Co ba ll 
60 10A Co(l(X:I 
60 101\ h \lfl 

60 10J.\ Lend 
60 10/\ Mngncsium 
60 10A Mou~.ncs.: 

60 10A Molybdenum 
60 101\ Ntekcl 
60 10A J'ol Dl>SI 11111 

60 10A Selenium 
60 10/\ S1lv.:r 
60 10/\ Sod tum 
60 I Oi\ 111.tlhum 
6fll 0/\ VnnuJtum 
611 lOA /.1111! 

Nolc. 
I l l>W-14o M<\1100> unbo ~ nol<d 
2) IJM.Iui.La s.aiblld.tb. Wut~. SuiNb 

NS • Not s, .. cofoe<l 
Nil. Nul AVI'b .. ~k 

TAIJLE A-2 
PROTECO PROJECT QUALfTY CONTROL OBJECTI VES 

ProJ.:cl Action Limils Minunum I'QI. 1\l.:(;uracy (.units J'rCCI~IQll Limits A\:alracy l.imils Precision Litnil~ Complclcness Limtls 
MS/~ IS I) Recoveries MS/MSD Devinlion LCS ltc.:uvcrics FidJ Dup Dcvi.llion 

Water Soi11 Woltr Soil1 Wdh:r Sot!' Wa1er Sutl1 Water Soil1 \Valcr Soil1 Walcr So1l1 

NS -18 I 20 60-1·10 20-1 so <)0 <50 28-136 28-136 '-' SO ..:.1S 9S ?0 
NS NS 10 so 60-110 20- 1 so <JO <SO S4- 120 S4-120 ..:.so <1S 95 90 
NS I.OOF.106 50 100 60· 1·10 20- 1 so <JO <SO 17- 11 8 17- 118 <:SO ~ 75 95 90 
NS 6 100 10 so 60- 1-10 20-1SO -< 30 <SO 47- 136 47-136 .;.50 <7S 95 90 
NA NA NA NA 60- 140 20- 150 <JO <SO 32-IIS 32- 11 .5 .so <75 95 90 
Ni\ NA NA NA 60-140 20· 1.SO <.:30 <SO 43-116 43-11 6 so -<15 9S 90 
NA NA NA NA 60- 140 20·1SO <30 <SO 42-126 42-126 <SO ..:.7S 9S 90 
N1\ N/\ N/\ N/\ GO 1·10 20- 150 • )0 ~ so 13-IO!C 11· 1011 • 50 • 1S 9S 1)0 
Nf\ NA NA NA 60-140 20-150 ..:Jo <SO 2S-9S 2S-9S <SO <.1S 9S 90 
N1\ N/\ NA N/\ 60- 140 20 1SO · 10 ..:.so 22- 134 22- 1)•1 ~so 1S 9S 90 

mlfl. lllg/kg n1!YI. mlfkg % 1Yu • l CI <50 '~-· ~u It I'D Rl'D ... .. ... 
NS NS OS so SO-l SO 10-170 <30 <SO 84- I IS 84- 115 <SO <.15 95 90 
NS li20 04 •10 50-I 50 30-170 • 10 <50 81 -112 1<1 -112 so .::75 ?5 90 
NS 6 10 06 60 SO- ISO 30-170 <30 ' so 79-11 5 79- 11 5 <SO <15 95 90 
NS I.OOI·:t OS 0.02 2 50-ISO J 0-170 <10 <SO 1!5-1 12 !15- 11 2 . 50 1S 9S ')(l 
NS 1.3 0.003 OJ 50-I so 30-170 ..:30 < 50 83- 114 113- 114 . so · 7S !>S 90 
NS 1000 004 " 50- ISO 30-170 <30 <50 78-118 78- 118 -- so <75 9S ?0 
NS NS 0 1 10 S0-1>0 30-170 <"30 <50 84-114 8-1-11-1 <SO " 75 95 90 
NS NS 0,07 7 50-I SO 30-170 <30 <SO 82-11 5 82-IIS <SO <7S 9S 90 
NS I.OOE I 05 007 7 S0- 150 30-170 ..:.)0 <SO 82-113 82-113 <50 <75 9S 90 
NS 82000 0.06 6 50-I SO 30-170 <.30 <SO 83- 114 83-114 <SO <15 95 90 
NS 6 ooF.~os 0.07 7 SO-l SO 30-170 <30 <50 84-115 84- 11 5 so <75 9S 90 
NS NS OS so 50-I so 30- 170 <30 <SO 79-116 79-116 <SO ..:75 9S 90 I 
NS NS 0.3 30 50-ISO 30-170 <30 <SO 84-112 84- 11 2 <so • 75 95 90 
NS 47000 0 02 2 50-ISO 30-170 <)0 <50 84- 114 84-1 14 -.so ... 75 9S 90 
NS NS 008 8 50- I 50 30-170 <30 <SO 83-113 83-113 so <.7S 95 90 
NS 41000 0 IS 15 SO-ISO )0-170 ccJO <SO 8"2- 1 12 82-112 <50 <1S 9S 90 
NS NS 5 soo 50-150 30 170 <3() <SO 82-114 112-1 14 <SO <75 95 90 ! NS 10000 0.8 80 50- I SO 30-170 <30 <SO 68-121 68- 121 <SO <75 95 90 
NS 10000 0.07 7 S0- 1 ~0 30-170 <30 <SO ?S-123 75- 123 <SO <75 95 90 
NS NS 0.3 30 SO- ISO 30-170 <30 <SO 84-11 s 84-115 <SO , 75 95 ?0 
NS NS 04 40 S0- 1 ~0 30-170 <30 <SO 80-112 80-112 .. so • 15 95 90 
NS 14000 008 8 SO-l '0 :10· 170 <JO <50 82-112 112-1 12 •. SO . 7~ 95 90 
NS 600Et05 0.02 2 .SO- IS() 30-170 ..:.)() _<~0 - 82-11 3 82-113 so • 1S 95 

-
90 

---- -----

l'••ilt- S a(6 



I M.:thocl No1 I Analyt.: I Compvtt~'11t 

MEJlC'IJilY OY COLD VA I'OU 

71170 I M.:t.:ury 
7471 l !l·lercury 

HOI<> 
II $W-114o ~lcllluds "'*"' utha"'"" noccd 
1) tn<kl<ln ~U.. W.utc, S<.>lod> 

NS Nut Spoct(tcd 

N~ • Not ~t'l•ltulllc 

TAL~~ A-2 
PROTECO PROJECT QUALITY CONTROL OOJECTIVES 

Project Action J.imits f\·finimum l'QL Accuracy unuts PrcctSIOfl Limi~ Accuracy !.units 
MS/MSD Recoveries MS/MSI> Deviation LCS Recoveries 

Water I Soil1 Wale.- I Sot!' Water I Su1l1 Watct I Soil' Wakr I Soil1 

ntgll. mglkg mg/L mglkg 'lo 'l-o '0 .,~ % ~~ 

NS NA 0001 NA 50-150 NA <lO NA 77-120 NA 
Ni\ 610 NA 0 1 NA 30-170 NA <50 NA 77- 120 

l'~t~c6o{6 

Pr.:ci,ton Lnnlll. Completeness L1mits 
f'icld Dup D.:VIlltton 
Water I So•l ' Water I Sot11 

RPD RPO ~0 •• 
-.so NA 95 N1\ 
NA 75 NA 90 



T:,~ . .: A-2 
PROTECO TCLP PROJECT QUALITY CONTROL Ol3J ECTIVES 

~lclhod Anulytc / 

Number' Component 

TC'I.P Vola.tiles: 

111 1/8260 1, 1-Diohlorocthylcnc 

1311 1!1260 1,'2-0ichlorocthnnc 

131118260 Be~llCile 

1311/8260 D rbon T clr.u.:hlunde 

I) 11/8260 C hlorob.::nu:ne 

JJ 11 /8.260 Ch lorofon:n 

131 1/8260 Methyl Ethyl Ketone 

1311 /8260 Tdrachlomethylenc 

13 llt!l260 Tnchlorocthylenc 

13 11 /8260 Vinyl Chloride 

TCI.I' s~mi-Vul~til ~s: 

IJ 11/1!27011 I , 4-Du:hl<)r'oh.:rv..:uc 

13 11182701J 2,<1 ,S-Tm:hloroph<:nol 

13 111827011 2,<1 ,6 -T r ichlomphcnol 

13 11/K270 11 2,4-l)mitrotolucJIC 

13 11/827011 Cresol 

131 118270 11 l lcKnchlorobenzcue 

1'311182701\ I h.:xachlurucllw.nc 

13 11/827011 ll cKu~hlorohutadicnc 

13 11/827013 N ttruhcru.en;: 

1311/827011 l'cnlachlorophenol 

13 1118270 I) l'yndinc 

TC'I.I' l'cslicldcs: 

13 111808 1 C hlordane 

13 111808 1 Fndri n 

11 1118081 llcptachlor 

13 11180!11 llcptnchlor Epoxidc 

I 11 l i!\OX I Lind.ua.: 

lJ 1118081 Mcthoxychlor 

111 11808 1 ToKaphcnc 

T CI.I' l l c:rbidrles: 

13 11/8 ISO '2,4,5.'1'1' (Si lvcl<) 

13 1118 150 2,4- D 

TCI. P -l\ldnb 

111 116010 Arsenic 
---

Nul eo 
I) EPA '.)W 1116 Meihocb .. u.w. olhawase •pea lied 
21 '""'..cld :.cduncr~~>. w-. s.>bda 

ProJeCt A~1ion Limits 

Wnlcr Sotl1 

mf/1. mfll..g 

(1 7 

05 
OS 
OS 
100 

6 

'200 

07 

OS 
0.2 

1S 
400 

2 

0 13 

200 

0 13 

J 
0.5 

2 

100 

.s 

003 

002 

0008 

0 008 

0 •1 

10 

05 

0 0 1 

10 

so 

ll t.ot.'• Q( lu•••• Will •ub.urulc Ut<K lomrb- llt<K Ole jpllJcbno oo~y 

Minunum PQL A.:ctrr3cy l.units1 
l' r ccisiou Lmuts1 Ac.:ur a~-y Lamits1 

MS/MSD rccovcaics MS/MSD dcviatH)n I.CS rc<.:ov~rics 
Wat~r Soil1 Water Soil1 Water Soil1 Water Soil1 

mg!L m&Jkg ~~ ~0 o/u 4!'0 '· ''0 
0 1 70-130 <:50 70-130 
0. 1 70-130 <SO 70-130 
0. 1 70-130 <- 50 70- 130 
0 I 70-130 <.. 50 70-130 
'20 70-130 <50 70-130 
I 70- 130 <SO 70-130 

'20 70- 130 <SO 70- 130 
07 70-130 <SO 70-130 
0. 1 70-130 <SO 70-IJO 
oos 70· 130 <SO 70-130 

I 70- 130 <50 70-130 
80 70-130 "- SO 70-130 
0 .'1 70- 130 <SO 70- IJO 

O.Q2 70-130 -.so 70-IJO 
40 70- 130 <SO 70-130 

002 70-130 <SO 70-130 
0.5 70- 130 <SO 70· 130 
0.'1 70-130 <SO 70-UO 
04 70-130 ..;SO 70- 130 
80 70- 130 < 50 70- 130 
I 70-130 <SO 70- 130 

0.005 70-130 <.SO 70- 130 
O.OOS 70- 130 <SO 70-130 
0001 70- 130 <SO 70-130 
0.001 70-130 <SO 70-130 
0.()5 70· 1311 . so 70-11() 

I 70-130 <SO 70- IJO 
oos 70-130 ..;so 70-130 

0.001 70-130 <SO 70-IJO 
I 70.1)0 ..;so 70-130 

1.0 70-130 ..; so 70-130 

P4g1: I ol 2 

Precasion Lu1111.:11 Completeness Limats 

Field Dup dcvwll llll 

Water Sotl1 \Vntcr Soil1 

'· ~~ •• ~. 

.: so 90 

<50 90 
<50 90 

<50 90 

<SO 90 
<SO 90 
.; SO 90 

<SO 90 
< 50 90 
<SO 90 

.;.SO 90 
<50 90 
<SO 90 
.: so 90 
<SO 90 
<50 90 
<- SO 90 
<SO 90 
<.SO 90 
<50 90 
<50 90 

<.SO 90 
<.SO 90 ' 

so 90 
.:so 90 

' 50 9() 
! 

<SO 90 I 
"- .SO 90 

<SO 90 

<-SO 90 

<- SO 90 
' 



T1•~ A-2 
PROTECO TCLP PROJECT QUALITY CONTROL OBJECTIVES 

Method Ana lyle I 

Number 1 CompollCial 

1311/6010 U:u-ium 

1311/6010 Cudmaum 

ll l l/60 10 Chmmium 

r\1 1/60 10 !.cad 

13 11n470 M i!r.:ury 

IJII/6010 Sclcnmrn 

r\ 1116010 Salv.:r 

<.1mncl~ri>lk> 

73 lka,trvc Cyanide 

7.3 ltcacltvc Sulfide 

904019045 pll 

9095 l'amt Frhcr Tesl 

Nulcl 
I) EPA SW-166 Methods .WC.. ~ •pcctficd 
1) hldudcs Scduncnb. Wa.a., Sub.b 

ProjcCI Action I inuts 

Wnh:r Soil1 

mg/L mglkg 

1000 

I 0 

5 0 

50 

02 

1.0 

.so 

250 2SO 

500 500 

2- 12.5 NA 

NA l>ass 

l) l.ab'a QC t.rlllb Wlll••l.llllwac tllCM bnliU- Thou uc p11<1c1ona only 

Minimum PQL Accuracy timits1 Prcctsaon Ltmats1 Accuracy l.irniiS1 

MS!MSI) recoveries MS/MSO dcVlation LCS r~.:ov~"tics 
Wat.:r Soil1 Water Soal1 Water Soal1 Watea Soil} 
mg/L rnglkg % o/o % 

., ,. % % 
20.0 70-130 <SO 70-130 
02 70- 130 <SO 70- 130 
I 0 70- 130 <SO 70-130 
I 0 70- 130 <SO 70-130 
00 70-130 <.50 70- 130 
0.2 70-130 <SO 70-130 
1.0 70- 130 <.SO 70· 130 

1.0 10 70- 130 70-130 <SO -. so 70- 130 70- 130 
10.0 50 70- 130 70- 130 <50 70-130 70- 130 
NA NA NA NA NA NA NA NA 
NA NA NA NA NA NA NA NA 

1'-sc 2 o(l 

!'recision I inut•' Completeness Limab 
Facld Dup dcvinllon 

Water Suil1 Water Soil1 

'· •• ~0 '• 
<:SO 90 

<50 90 
<50 90 

<50 90 

<SO 90 

<.SO 90 

<.SO 90 

<.SO 90 

<.SO 90 

NA NA NA NA 

NA Nt\ NA NA 



APPENDIX C 

CHAIN-OF-CUSTODY 
CLASS 9 SHIPPING LABEL 

CUSTODY SEAL 
FED EX AIR BILL 

DIRECTIONS FOR COMPLETION OF AIRBILL 
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OHM CHAIN-OF-CUSTODY RECORD 

O.H. MATERIALS CORP. • P.O. BOX 651 • FINDLAY. OH .C583t-0551 • .C I 8-423-35211 
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. -----
OHM Corporation' -
From: 

Phone: 

To: 

Phone: 

Other Regulated Substances, ID# 8027 

Class 9 Shipping Label 
OHM Corporation 



Client - - --- ----- --
Sample 10 _ _ ____ ____ _ 

Ux4tion _ _ _________ _ 

Analysis ___________ _ 

Preservative ____ _____ _ 

Collection Date/Time--------

Collected By _________ _ 

CUSTODY SEAL 
Person Collecting Sample --- - - ---;;;;;;;;;::::-:--------ts•gnatur~J Sample No.---- - -

Date Collected ___________ _ ___ _ nme Collected---------

. Custody Seal 

Sample Label 

-~ L OH~ Remediation 
' SerVlces Corp. 



- - --- - --·------------- --·---------- - - -

3C! 1~ 6 7292 09 572 
' :Qh .mz;;;c::~=-­

h.:.., Z·l'•- ,.- .... -o Jl"""'" .... . .,; . 7 -

--
-

AIRS ILL 
~ 

lllloCUIII- 67 292095 7 2 

~~·.,, 7 .. ,-; ':0!:? 

5325 T~rA~~L: PK~Y STc ~50 

~ ::~~:._ ___ :-::..t~"'~=--:-~o.~_::o-9-2--;~ t>=~-~----J.::.::-_ 

~",~- . ·- ,n .. - · .... -- 1n .... _ ___ •O"-- je..- - ,!:1"-_..,._...,.._,..____ _ .. ____ ., ... '-'c.----·1 ,, ~ ... -o- -c-c-.. c. 

FederaJ Express Airbill 

100 

OHM Corporation 



# 
,F~ 

'HM Remediation 
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1.0 INTRODUCTION 

This Construction Quality Assurance (CQA) Plan has been prepared to provide a summary 
of the procedures and methods for construction of the final cover of the Protecdon Tecnica 
Ecologica, Inc. (Proteco) Waste Units 1,2,3,5,7,9,10,11,12,13,16, and 17 in Penuelas, Puerto 
Rico. This CQA Plan has been prepared in accordance with the United States Code of 
Federal Regulations (CFR), Title 40, Parts 264 & 265 and in accordance with applicable 
technical guidance documents published by the United States Environmental Protection 
Agency (EPA). The purpose of this plan is to establish standards for CQA inspection 
personnel which will ensure that the landfill cap is constructed in accordance with the 
approved plans. The elements of construction which require field monitoring and 
documentation by this plan include the sub-base, low permeability layer, geomembrane, 
drainage layer, cover layer, topsoil and surface armor layer. 
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2.0 RESPONSIBILITY AND AUTHORITY 

2.1 OWNER 

The Owner will be responsible for ensuring that the terms and conditions of the approved 
closure plan are ful£illed during construction through implementation of this CQA Plan. 
The Owner's representative on the site, herein after referred to as the Project Manager, will 
be responsible for coordination between the constructio.n contractor(s) and the CQA 
inspection personnel, overall project management during construction, and implementation 
of the CQA Plan. 

Prior to construction, the Project Manager, the contractor and the CQA Officer shall review 
the approved closure plan for clarity and completeness. In the event that additional 
clarification is needed, the design engineer 'Will be consulted for the necessary clarification or 
modifications. 

2.2 CQA OFFICER 

The CQA Officer who shall be an independent party not responsible to the Construction 
Contractor, will be retained by the Owner during construction of the landfill cap. The CQA 
Officer must be a Professional Engineer, registered in Puerto Rico with experience in similar 
projects and considered to be qualified to perform. The CQA Officer shall promptly report 
all work items outside the scope of the project which may cause an increase in project cost 
to the Owner's Project Manager. Additionally, any disputes between the contractor and the 
CQA Officer, and questions and clarifications regarding the work shall be reported to the 
Project Manager. The CQA Officer will have comprehensive responsibility for construction 
quality assurance and will direct the construction inspection, testing and documentation 
efforts with specific responsibilities for the following activities: 

1. Reviewing the CQA Plan as well as the construction plans and specifications for 
clarity and completeness; 

2. Educating the CQA inspection personnel regarding the CQA requirements and 
procedures; 

3. Scheduling and coordinating the CQA inspection activities; 

4.. Ensuring that the proper procedures are followed for field monitoring, sample 
collection and field and laboratory analyses; 
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5. Confirming that test data are accurately reported and maintained for later reporting; 

6. Reviewing and interpreting all data sheets and reports assodated with the 
construction activities and reporting them to the Owner; 

7. Identifying work that should be accepted, rejected, uncovered for observations, or 
work that may require spedal testing, inspection or approval and reporting it to the 
Owner; 

8. Rejecting defective work and verifying and recording that corrective measures have 
been implemented, and; 

9. Furnishing the Owner and the Geosynthetic Installer with the results of all 
observations and tests as the work progresses, and coordinating with the contractor 
when modifications to the plans are necessary to ensure compliance with the design. 

2.3 CQA INSPECfiON PERSONNEL 

All CQA inspection personnel shall be employed by the same firm as the CQA Officer or a 
firm retained by the CQA Officer. It is recommended that all CQA personnel be certified 
by the National Institute for Certification of Engineering Technologies (NICET) or equivalent 
education or experience to perform the CQA activities. The responsibilities of the CQA 
inspection personnel will include the following: 

1. Conducting independent on-site inspection of construction activities to assess 
compliance with the approved plans and specifications; 

2. Verifying that the equipment used for CQA testing meets the specified test 
requirements, and that all tests are conducted according to the CQA Plan 
procedures; 

3. Reporting to the CQA Officer the results of all inspections, including work that is 

not of acceptable quality or that fails to meet the specified design; 
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3.0 DOCUMENTATION 

3.1 DAILY INSPECTION REPORTS 

Daily inspection reports shall be prepared by the CQA Officer and/ or the CQA inspectors 

which shall include but not be limited to the following : 

1. Date, project name, location, waste unit cap under construction, personnel involved in 

major activities and other relevant work-in-progress identification information; 

2. Description of weather conditions, including temperature, cloud cover, wind speed, 

wind direction and precipitation; 

3. Minutes of any meetings held and actions recommended or taken; 

4. Specific work units and locations of construction underway during that particular 

day; 

5. Documentation o.f all tests that were conducted and any observations made; 

6. Description of the adequacy of the work performed; 

7. Equipment and personnel being utilized in each work task, including subcontractors; 

8. Identification of areas or units of work being inspected; 

9. Unique identifying sheet number of geomembranes for cross referencing and document 

control; 

10. Description of off-site materials received, including any quality control data provided 

by the supplier; 

11. Calibration of test equipment, including actions taken as a result of calibration; 

12. Decisions made regarding approval of units of material or of work, and/ or corrective 

actions to be taken in instances of substandard or suspect quality; 

13. Unique identifying sheet numbers of inspection sheets and/ or problem reporting and 

corrective measures to be used to substantiate the CQA decisions described in the 

previous item; 
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14. The time period when work occurred (e.g. start, finish, lunch, down~e, standby, 
etc.); and 

15. Signature of the CQA Officer or Inspector. 

3.2 INSPECTION AND TESTING REPORTS 

All observations and results of field and laboratory tests performed on-site and/ or off-site 
shall be recorded on a suitable data sheet. The CQA Officer shall submit the proposed 
data sheet to the Project Manager for approval thirty days prior to initiating construction 
activities. At a minimum, the inspection and testing data sheets should include the 
following information: 

1. Description or title of the inspection activity 

2. Location of the inspection activity or location from which the sample was obtained; 

3. Type of inspection activity and procedure used (reference to standard method when 
appropriate or specific method described in this CQA plan); 

4. Unique identifying geomembrane sheet number for cross referencing and document 
control; 

5. Recorded observation or test data; 

6. Results of the inspection activity (e.g. pass/ fail ) and comparison with specification 
requirements; 

7. Personnel involved in the inspection other than the person preparing the data sheet, 
and; 

8. Signature of the CQA inspector and review signature by the CQA Officer. 

3.3 PROBLEM IDENTIFICATION AND CORRECTIVE ACTION REPORTS 

Any material or workmanship which does not meet the requirements of the construction 
plans, specifications and/or the CQA Plan shall be documented in a problem identification 
and corrective action report. At a minimum, the problem identification and corrective 
action report should include the following: 
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1. Location of the problem; 

2. Description of the problem (in suffident detail and with supporting sketches or 
photographic information where appropriate) to adequately describe the problem; 

3. Unique identifying geomembrane sheet number for cross referend.ng and document 
control, if applicable; 

4. Probable cause; 

5. How and when the problem was located (reference to inspection data sheet or daily 
inspection report by inspector); 

6. Where relevant, how long the problem has existed; 

7. Any disagreement between the inspector and the contractor about whether or not a 

problem exists or the cause of the problem; 

8. Suggested corrective actions; 

9. Documentation of correction if corrective action was taken and completed prior to 
finalization of the problem and corrective measures report (reference to inspection 
data sheet, where applicable); 

10. Where applicable, suggested methods to prevent similar problems, and; 

11 . Signature of the CQA inspector and review signature of the CQA Officer. 

3.4 DRAWINGS OF RECORD 

Drawings of Record (As-Built drawings) shall be prepared and certified by a Professional 
Engineer or a Registered Land Surveyor, registered in Puerto Rico, to document the actual 
Unes and grade for each component of the lancliill cap for each waste unit. These drawings 
shall also document the construction of the erosion and sediment control structures and 
appurtenances with specific reference to lines and grades of stormwater drainage swales, 
location of erosion control mats and sediment basin construction. Individual components 

of the cap shall be documented as follows: 

1. Soil component- At a minimum, as-built drawings shall include survey data which 
identifies the bottom and top elevation measured to 0.03 meters (0.1 feet) of each 
particular component/layer (i.e. low permeability layer, drainage layer, cover, etc.) 
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measured on a 30 meters (100 feet) grid across each waste unit. The d.ravli.ngs shall 
also include the as-built plan dimensions of each lay~r (i.e. thickness at each grid 
point) and; 

2. Geosynthetic component- At a minimum, as-built drawings shall include the 
dimensions of all geomembrane field panels, the location of each panel with the 
appropriate numbering/ lettering, identification of all seams, and the location of all 
destructive test samples. 
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4.0 PROJECT MEETINGS 

4.1 PRECONSTRUCTION CQA MEETING 

A meeting will be held to ctiscuss and resolve any uncertainties prior to the commencement 
of construction activities. At a minimum, the Owner's Project Manager, the CQA Officer, 
the Earthwork and/ or Geosynthetic Installer and any major subcontractors should attend 
the meeting. The topics of the meeting should include, but not be limited to the following: 

1. Introducing the parties and identifying their responsibilities and authority; 

2. Ensuring each attendee has all CQA documents, specifications, and supporting 
information; 

3. Discussing responsibilities and lines of communication; 

4. Revie·wing all aspects of the site-specific CQA plan to ensure a thorough 
understanding of the responsibilities, duties and inspection/monitoring procedures 
and addressing all questions and clarifications; 

5. Discussing the established procedure or protocol for handling construction 
defidencies, repairs and testing; 

6. Reviewing methods fo r documenting and reporting inspection data, and for 
distributing and storing documents and reports; 

7. Identi..fying any changes to the CQA Plan necessary to ensure that construction will 
be conducted in accordance with the approved plans; 

8. Discussing quality control procedures that geosynthetics manufacturers will employ, 
and; 

9. Discussing procedures for the location and protection of construction materials and 
for the prevention of damage to the materials from inclement weather or other 
adverse events. 
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4.2 D AILY PROGRESS MEETINGS 

A p rogress meeting will be held daily at the work area just prior to commencement or just 
following completion of work. At a minimum, the meeting shall be attended by the 
Earthwork and/ or Geosynthetic Installer and the CQA inspection personnel. The purpose 
of the meeting will be the following: 

1. Review the previous day's activities and accomplishments; 

2. Review the work locations and the activities for the day; 

3. Identify the Contractor's personnel, and the equipment assignments fo r the day; 

4. Discuss any potential construction problems. 

5. Discuss schedule changes, upcoming events, etc. 

Daily meetings shall be documented by a member of the CQA inspection personnel, and 
copies of the minutes shall be compiled into weekly summary reports for submission to the 
Owner no later than 1 week after the last day of the reporting period. 

4.3 PROBLEM OR WORK DEFICIENCY MEETING 

A special meeting may be held when and if a problem or deficiency is present or is likely to 
occur. At a minimum, the meeting shall be attended by the Contractor and the CQA 
inspection personnel. The purpose of the meeting will be to define and resolve a problem or 
a recurring work deficiency as follows: 

1. Define and discuss the problem or deficiency; 

2. Review alternative solutions, and; 

3. Implement a plan to resolve the problem or deficiency. 

These meetings shall be documented by a member of the CQA inspection pers01mel, and the 
documentation should be included in the weekly summary report. 
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5.0 SUB-BASE CONSTRUCTION AND INSPECTION TESTING 

5.1 MATERIAL SPECIFICATIONS 

A compacted soil layer will be constructed over the waste units to the elevations shown on 
the sub-base grading plan drawings. The material must possess an in-place compacted 
density equal to or greater than 95 percent of the Standard Proctor maximum dry density of 
the soil being utilized as determined by ASTM D-698. Testing and inspection methods 
necessary to ensure this in-place density are further detailed in the subsequent sections. 

5.2 PRECONSTRUCTION TESTING 

The moisture/ density relationship and particle size to control actual field placement of the 
earth fill will be established using the test methods identified in Table 1. The procedure to 
establish the required criteria will be as follows: 

1. A sample of the selected material which will be used to construct the sub-base layer 
will be taken to the laboratory; 

2. A standard moisture density curve will be developed in accordance with the 
Standard Proctor Test ASTM D-698, and; 

3. The point where 95% of maximum dry density will be interpreted from the curve to 
establish the necessary compaction effort. 

4. The results of the sieve analysis will be compared to the design sp ecifications. 

5.3 FIELD TESTING 

Prior to construction, trial field compaction of the material will be conducted to determine 
the number of passes necessary to compact the soil to the laboratory established 
compaction requirements. 

As each lift is constructed, field testing will be conducted as described in Table 2 to ensure 
compliance with the established compaction and material requirements. 

Field geotechnical testing results which demonstrate and in-place compacted density less 
than 95 percent of the Standard Proctor maximum dry density of the soil as d etermined by 
ASTivf D-698 shall be considered n onconforming and required corrective action. 
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5.4 CQA INSPECfiON PERSONNEL RESPONSllHLITIES 

In addition to supervising the performance of the field density testing and the 
documentation of the testing results, the CQA inspection personnel will be responsible for 
the following activities during construction: 

1. Visual classification of the material prior to placement; 

2. Coordination of additional laboratory analyses in the event that a change in soil 
property is observed or suspected; 

3. Material inspection fo r large roots or rocks which may prohibit compaction to the 
specified level; 

4. Verification that the material is placed in loose lifts, no greater than 23 centimeters 
(9 inches) in thickness; 

5. Monitoring the addition of water to the material where required to ensure that it is 
applied uniformly and in the amounts required; 

6. Inspection of the area subsequent to placement of additional lifts to ensure that the 
area is free of cracks, roots, or defects, and; 

7. Review of the as-built survey to confirm construction to the elevations and slopes 
provided on the approved plans. 

8. Identify deviations from the specifications which would be reported in the corrective 
measures reports and required corrective action. 
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T able 1 - Tests for Sub-base at Borrow Source 

Property Test Method Frequency (1) 
Water Content ASTM D-3017 5,000 CM 

ASTM D-4643, or (6,500 CY) 
ASTM D-4959 

Water Content ASTM D-2216 10% of the rapid method 
Particle Size ASTM D-422 5,000 CM 

(6,500 CY) 
Standard Proctor ASTM D-698 5,000 CM 

(6,500 CY) 

Table 2- T ests for Sub-base In Situ 

Property Test Method Frequency (1) 

Water Content ASTM D-3017 1,000 m2 
ASTM D-4643 (10,000 ft2) 

ASTM D-4944, or 
ASTM D-4959 

Water Content ASTM D-2216 10% of the rapid method 
Density (Rapid) ASTM D-2922 1,000 m2 

ASTM D-2937 (10,000 ft2) 
Density ASTM D-1556 5% of rapid methods 

ASTM D-1587, or 
ASTM D-2167 

Construction Oversight - Continuous 

(1) If a change in material occurs, then the frequency will be reduced to provide data for the different material. 
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6.0 LOW PERMEABILITY LAYER CONSTRUCTION 
AND INSPECTION TESTING 

6.1 MATERIAL SPECIFICATIONS 

The 0.3 meters (2 feet) low permeability layer will be constructed with on-site materials in 
accordance with the permitted plans. The material when placed in the cap must possess a 
in situ coeffident of permeability (k) less than lxlQ-7 em/sec. Testing and inspection 
methods necessary to ensure this in-situ permeability are detailed in the subsequent 
sections. 

The material will meet the following requirements in order to be classified as select £ill for 
use in construction of the low permeability layer: 

1. The material will be classified according to the Unified Soil Oassification System 
(USCS) as CL or CH and; 

2. Select low permeability fill materials will be reasonably free of gypsum, ferrous 
and/ or calcareous concentrations and nodules, refuse, roots, or other deleterious 
substances. 

3. The soil will exhibit a plasticity index (PI) of no less than 15 percent. 

6.2 PRECONSTRUCTION TESTING 

All soil to be used for construction of the low permeability layer will be inspected by the 
CQA inspection personnel. Rock fragments, boulders, and cobbles contained in the soil will 
not exceed 5 centimeters (2 inches) in any dimension. Material will be inspected to remove 
limbs, roots, and other deleterious material. Continuous and repeated visual inspection of 
the materials being used will be performed by the contractor to ensure that proper soils are 
being used. 

The quality assurance tests specified in Table 3 will be performed on material that is to be 
used for construction at the specified frequencies and whenever a change in material occurs. 

6.2.1 Test Fill Program 
The purpose of the test fill is to establish a sequential and logical approach for the 
development of placement and compaction procedures to be used during construction of 
cohesive soil liners as an indicator that the soil liners are constructed in a way that meets 
design performance specifications. The test fill program will allow the Contractor, the 
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Design Engineer, and the Construction Quality Assurance (CQA) Engineer to identify 
appropriate placement and compaction procedures by establishing relationships between 
various compaction parameters, density, water content, Atterberg limits, particle sjze 
distribution, and permeability of the fill . 

Once the construction procedures have been established by the test fill program, the 
Contractor and the CQA Engineer will monitor the cohesive soil liner construction 
procedures as an indicator that the design performance specifications are being achieved. 
Test fill construction procedures will include measuring lift thickness, counting the number 
of compactor coverages, and performing in-place density and moisture content tests to 
verify that the specified degree of compaction is achieved. 

The test fill will be constructed in uniform horizontal lifts of uniform thicknesses. 

This test fill program d ocuments the requirements for constructing the test fill. The test fill 
program will include: 

• Subgrade preparation 
• Construction of a 3-foot thick test fill 
• Inspection and testing of the test fill 
• Sampling of portions of the test fill 

The test fill program descried may be modified based on site specific and construction 
considerations. 

Feasibility testing of clay sources will have been performed before the start of the test fill 
These tests should provide the basis relationship of permeability with varying density and 
moisture content. 

6.2.1.1 Construction Equipment 
The equipment to be used for the test fill will be proposed by the Contractor, and approved 
by the CQA Engineer and Project Manager. 

6.2.1.2 Test Fill Material. 
Test fill material will be that proposed for construction of the low permeability layer. 

6.2.1.3 Test Fill Construction 
Subgrade Preparation 
The area within the limits of the est fill will be cleared and grubbed of all trees, debris, 
brushes, stumps, roots, trash, and any other vegetation or objectionable materiaL Following 
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dearing and grubb ing, the area will be stripped of topsoil. Topsoil will be stockpiled in an 
area designated by the Project Manager. 

The surface of the subgrade will be proof-rolled so as to be free of soft zones, irregularities, 
loose earth, and abrupt changes in grade. The subgrade and test fill will be sloped at a 2 
percent grade. No standing water or excessive moisture will be allowed on the surface of 
the subgrade. The surface will be inspected by the CQA Engineer prior to beginning 
construction of the test fill. 

Configuration 
The tes t fill will be a rectangle approximately 20 meters (60 feet) long by 10 meters (20 feet) 
wide. The test fill will be constructed to a thickness of 1 meter (3 feet) in uniform 
horizontal lifts. Lines and grades will be controlled by survey. 

Fill Placement 
The test fill will be constructed in uniform horizontal lifts to a total thickness of 1 meter (3 
feet) after compaction in accordance with the procedures specified below. The procedures, 
which vary with the lift considered, are intended to allow determination of a relationship 
between soil compaction criteria, which include density and moisture content, permeability, 
and compaction method parameters. Compaction method parameters include: 1) 
compactor characteristics, 2) thickness of compacted/uncompacted layers, 3) number of 
compactor coverages, and 4) soil moisture content. 

First Lift 
1. The first lift of test £ill material will be placed to a thickness resulting in 0.15 meters 

(6 inches) after compaction. 

2. Soil moisture content will be maintained between -2 and +4 percent of the optimum 
water content determined by the CQA Engineer. The Contractor will adjust the 
moisture content as necessary to obtain the specified density criteria. 

3. The test fill material will be compacted with two 1-way coverages using the 
Contractor's proposed compaction equipment. 

4 . The Contractor will permit the CQA Engineer to perform in-place density tests and 
collect soil samples. 

5. Holes left in the lift will be repaired in accordance with methods outlined in the 
CQA plan. The repairs will be compacted using procedures which have been shown 
to meet the required moisture and density criteria. 
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6. The test fill material will be compacted a second time by applying two more 1-way 
coverages with the selected compactor. 

7. Steps 4 and 5 will be repeated. Second tests -vvill be taken near the original tests. 

8. The test fill material will be compacted a third time by applying two more 1-way 
coverages with the selected compactor. 

9. Steps 4 and 5 will be repeated. Third tests will be taken near the firs t and second 
tests. 

10. Steps 8 and 9, respectively, will be repeated and continued until specified 
compaction criteria are obtained as identified by the CQA Engineer. 

Second Lift 
1. The loose thickness of the second lift will be such that the thickness of the lift will be 

0.15 meters (6 inches) after compaction. 

2. A competent bond with the first lift "'li.ll be achieved by the Contractor and 
approved by the CQA Engineer. 

3. Steps 2 through 10 of the previous section will be repeated. 

R emaining Lifts 
1. The loose thickness of the remaining lifts will be such that the thickness of the lifts 

will be 0.15 meters (6 inches) after compaction. 

2. The procedures for compacting and testing the remaini.ng lifts will be those that have 
been tested and proven effective during the compaction of the second lift. 

Final Surface Preparation 
The surface of the test fill will be rolled with a smooth steel drum or pneumatic roller so as 
to be free of irregularities, loose earth, and abrupt changes in grade. All stones larger than 
2.54 centimeters (1 inch) will be removed. Stones which are smaller than 2.54 centimeters (1 
inch) and are judged to be detrimental to a geomembrane liner will be removed. 
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6.2.2 Inspection and Testing 
Test Fill M ateria l 
The CQA Engineer will perform testing on the low permeability layer prior to its use in the 
test fill. Testing will include at least the fo llowing: 

• Soil density/moisture content relationship using the Standard Proctor compaction 
method (ASTM D-698) 

• Natural water content (ASTM D-2216) 

• Particle size distribution )ASTM D-422) 

• Atterberg limits (ASTM C-4318) 

• Soil classification (ASTM D-2487) 

Subgrade Prepnra tiort 
The CQA Engineer will observe the prepared subgrade for firmness, smoothness, and 
absence of abrupt changes in grade. 

Test Fill Constntction 
Lift Compaction 
For the first and second lifts, the CQA Engineer will perform the following activities: 

• Estimate the thickness of the loose lifts 

• Count the number of compactor coverages and observe compactor coverage of the 
test fill 

• At every two coverages, perform a minimum of eight nuclear gauge in-place density 
and moisture readings (ASTM D-2292) and a minimum of two in-place density tests 
using the sand-cone method (ASTM D-1556) to verify the nuclear gauge readings; 
compute degree of compaction (i.e., in-place dry density divided by the Standard 
Proctor maximum dry density); collect four additional soil samples for moisture 
content determination (ASTM D-2216) 

• Observe the repair of holes left in the lift as a result of density testing and soil 
sample collection 
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• Continue in-place density testing and moisture content determination to enable 
development of a curve giving in-place dry density versus number of compactor 
coverages for each lift thickness 

For each of the remaining lifts, the CQA Engineer will perform the following activities: 

• Verify that the thickness of the loose lift does not exceed the loose thickness 
determined from testing of the second lift 

• Count the number of compactor coverages, determined from testing of the second 
lift, which are necessary to achieve the specified density and observe compactor 
coverage of the test fill 

• Perform a minimum of eight nuclear density tests and two sand-cone density tests 
per lift to verify the adequacy of the construction procedures previously established 

The CQA Engineer will collected a minimum of six undisturbed Shelby tube samples from 
varying depths of the completed test fill. The samples will be waxed or otherwise 
protected to retain natural moisture and tested in the laboratory for the following: 

• Hydraulic conductivity 
• Dry density 
• Particle size distribution (ASTM 0-422) 
• Atterberg limits (ASTivf 0-4318) 
• Soil classification (ASTM 0-2487) 
• Soil moisture content (ASTM 0 2216) 

The CQA Engineer will observe the test fill to verify the adequacy of the bonding between 
adjacent lifts. Such observation will be exerdsed on the portion of the test fill which has 
been excavated to permit removal of undisturbed soil block samples or the sand-cone 
density testing. 

Final Surface Preparat ion 
The CQA Engineer will observe the prepared surface for firmness, smoothness, and absence 
of abrupt changes in grade. 

Penneabilittj Testing 
The permeability of the test fill will be assessed by performance of a minimum of four 
laboratory tests on spedmens trimmed from the Sh elby tube samples tested at a location 
selected by the CQA Engineer. 
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Test Results 
The test results which will be used to verify that the specified construction procedures meet 
the design performance criteria will be: 

• Compaction testing (i.e., degree of compaction, in-place dry density, and moisture 
content) 

• Results of laboratory permeability testing performed on undisturbed soil samples 

• Soil index testing to evaluate material suitability 

Lines and Grades 
The following surfaces will be surveyed to verify that proper thicknesses have been 
constructed: 

• Prepared surface of the grade 
• Final surface of the test fill 

6.2.3 Documentation 
The CQA Engineer will document activities assodated with the construction, monitoring, 
and testing of the test fill. Such documentation will include daily reports of construction 
activities and oral communications with the Contractor. In addition, the following will be 
documented for each of the sections listed below. 

Test Fill Material 
The CQA Engineer will provide a moisture density relationship for the test fill liner material 
and other test results. 

Test Fill Construction 
Subgrade Preparation 
The CQA Engineer will document observations on subgrade preparation. 

Test Fill 
The CQA Engineer will document activities of the test fill construction, monitoring and 
testing in a test fill summary report, which shall include but not be limited to: 

• Record of the compactor type, configuration, and weight; for sheepsfoot 
compactors, record the drum diameter and length, empty and ballasted weight, 
length and face area of feet, and yoking arrangement, if any 

• Record thicknesses of lifts prior to and after compaction 
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• 

• 

• 

• 

• 

• 

• 

Record density versus number of compactor coverages fo r each lilt thickness 

Record the number of compactor coverages which \Nil1 provide the specified degree 
of compaction and permeability 

Record the procedure to bond lifts 

Results of moisture, in-place density and degree of compaction 

Repair of holes left in the lift as a result of density testing and soil sample collection 

Results of laboratory permeability testing and other soil properties tests performed 
on undisturbed soil samples 

As-built drawing of the test fill and locations of all test samples for each lift 

• Cross-section of the test fill showing number of lifts and lilt thickness 

• Description of actual construction procedures 

• Observations of test fill excavation for removal of undisturbed soil samples and 
observations of layer bonding 

6.3 LOW PERMEABILITY LAYER CONSTRUCTION 

Low permeability fill material \vill be applied such that lift thicknesses are no greater than a 
23 centimeter (9 inches) loose lift. Thinner lilts are permissible to achieve design grade. 
Prior to compaction, each lift of fill material will be thoroughly clisced to provide soil 
particle sizes less than 10 centimeters (4 inches) in diameter. In order to ensure that the low 
permeability layer becomes one continuous mass of clay from the bottom to the top of the 
layer, the surface of each lift must be maintained at the specified moisture content and it 
must be scarified when covered by the succeeding lift. Equipment or truck traffic on the 
surface will not be permitted during the period between scarifying and placement of the 
following lift. 

After scarifying, representative samples will be taken of the material to be used as the next 
lift, and tested for moisture content prior to any compactive efforts. II the moisture content 
is within the range specified placement and compaction may begin. If the moisture content 
is not within this range, the .fill material will be moistened or dried and reworked 
accordingly. The fill should be sprinkled or sprayed "'lith water from a \vater truck and 
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dozed, windrowed, and/ or disc plowed to uniformly increase the moisture content of the 
material if the moisture content is less than 2 percent of the optimum moisture content (as 
determined from the Standard Proctor Analysis). The fill material should be dozed, 
windrowed, and/ or disc plowed to uniformly help air dry the material if the moisture 
content is more than 4 percent above the optimum moisture content (as determined from the 
Standard Proctor Analysis). The required moisture content range either side of optimum 
may be adjusted by the CQA Officer during construction, once a database of moisture 
content, density and permeability is developed. 

Each lift will be thoroughly compacted and satisfy moisture and density requirements 
through field testing before a subsequent lift is placed. Compaction of lifts will be 
conducted as follows: 

1. A 10,000 kg (10 ton) properly ballasted penetrating foot compactor will be utilized 
subject to approval from the CQA personnel. A minimum of 6 passes will be 
required on each lift regardless of whether the llit meets density specifications. This 
requirement is to allow thorough remolding of the soil by kneading action; 

2. The daily work area will extend a distance no greater than necessary to maintain 
moist soil conditions which facilitates soil bonding and continuous operations. 
Desiccation and crusting of the lift surface shall be avoided as much as possible; 

3. If desiccation and crusting of the lift surface occurs before placement of the 
subsequent lift, this area will be sprinkled with water, scarified and tested for water 
content to ensure proper moisture control before placement of the subsequent lift; 

4. Transition from full depth layer to beginning of adjacent new section will be 
accomplished by sloping the end of a full depth section at a SH:l V slope or flatter 
for tying in a new lift, and; 

5. Dozer or scraper equipment shall not be used for primary compaction efforts. 

The select fill will be compacted to a minimum of 95 percent of the maximum dry density as 
determined from the Standard Proctor Test. Densities less than 95 percent will be 
reworked to comply with density criteria. 

During construction, finished lifts or sections of compacted select soil will be sprinkled with 
water as needed to prevent drying and desiccation. At the end of each construction day's 
activities, completed lifts or sections of compacted soil will be sealed by roll.i.ng with a 
rubber tired or smooth drum roller and sprinkled with water as needed. Desiccation cracks 
greater than 0.3 centimeters (1 /8 inch) will not be allowed. 
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The compacted low permeability layer will be no less than 0.6 meters (2 feet) thick across 
the waste unit. The as-built thickness of the compacted low permeability layer will be 
determined by non-destructive survey methods described below. An individual lift may be 
sampled upon completion with an approved sampler or other investigative tool with the 
resulting penetration properly backfilled with hand tamped fill or bentonite pellets. 

After completion of construction of the low permeability layer and prior to installation of 
the geomembrane, the top of the low permeability layer will be surveyed to ensure that the 
specified thickness of the compacted low permeability layer has been achieved. 

6.4 FIELD TESTING 

Table 4 contains the test methods and frequency which will be utilized for testing the in situ 
low permeability layer. 

6.5 TEST EQUIPMENT CALIBRATION 

All field test equipment will be maintained under the control of the CQA inspection 
personnel. The CQA inspection personnel \'Jill be fully trained in the use of the equipment, 
test procedures, and interpretation of results for each piece of test equipment. Copies of 
the calibration certificates will be maintained on-site and by the CQA Officer. The 
equipment will be calibrated in accordance with the equipment manufacturer's Quality 
Assurance procedures. 

Calibration of nuclear density gauges will conform to the frequencies outlined in ASTM D-
2922-78 and ASTM D-3017-78. Unstable or erratic nuclear density gauges will not be used 
for testing and will immediately be removed from the site. 

6.6 NONCONFORMING TEST RESULTS 

Test locations which fail to meet criteria will be required to receive modifications to have 
the soil conditions adjusted to comply with the CQA requirements. The area defined as 
non-conforming will be identified by tests which show density and moisture content to be 
within the limits required by the sp ecifications. The non-conforming area will be reworked 
and retested until it fulfills the specifications. 

Laboratory permeability test results which demonstrate a permeability greater than lxlQ-7 
em/sec will immediately be brought to the a ttention of the CQA Officer. Non-conforming 
permeability test results will initiate an immediate re-evaluation of compaction criteria and 
a review of all permeability results from low permeability layer samples. 
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All non-conformance reports will be brought to the Project Managers attention by the CQA 
Officer and will be documented in the final report. 

6.7 SURVEY CONTRO L 

The following procedures will be followed ""ith respect to the survey of the completed low 
permeability layer: 

1. The completed low permeability layer surface will be surveyed before the placement 
of the geomembrane to ensure that the constructed thickness and elevations fulfill 
the approved plans and specifications; 

2. A minimum of one cross-section for every 30 meters (100 feet) of cell length and 
width shall be surveyed. At a minimum, survey points will be established at the 
top, mid-point, bottom and slope breaks of each waste unit. These survey points 
will be coincident with cross section lines laid out for the top of the sub-base layer; 

3. Acceptable tolerances on survey coordinates will be ±0.06 meters (±0.2 feet) on 
elevations and ±0.3 meters (±1.0 foot) on coordinates. The low permeability layer 
will be greater than or equal to the thickness spedfied; 

4. The CQA inspection personnel certifying the survey results will be either a 
Registered Land Surveyor or a Professional Engineer licensed in Puerto Rico and; 

5. The CQA officer will certify that the low permeability layer meets the thickness 
requirements in the plans and specifications and submit confirmatory 
documentation to the Project Manager. 
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Table 3- Tests for Low Permeability Layer at Borrow Source 

Property Test Method Frequency (1) 
Water Content (Rapid) ASTM D-3017 5,000 m3 

ASTM D-4643 (6,500 ft3) 
ASTM D-4944, or 

ASTM D-4959 
Water Content ASTM D-2216 109:. of the rapid methods 
Atterberg Limits ASTM D-4318 5,000 m3 

(6,.500 ft3) 
Percent Fines ASTM D-114.0 5,000 m3 

(6,500 ft3} 
Percent Gravel ASTM D-422 5,000 m3 

(6,500 ft3) 
Standard Proctor ASTM D-698 5,000 m3 

(6,500 ft3) 
Hydraulic Conductivity ASTM D-5084 10,000 m3 

(13,000 ft3) 

Table 4 - T ests for Low Permeability Layer In Situ 

Property Test Method Frequency (1) 
Water Content (Rapid) ASTM D-3017 1,000 m2/lift 

ASTM D-4643 (10,000 ft2/lift) 
ASTM D-4944, or 

ASTM D-4959 
Water Content ASTM D-2216 10% of the rapid methods 
Total Density (Rapid) ASTM D-2922, or 1,000 m2/ljft 

ASTM D-2937 (10,000 ft2/lift) 
Total Density ASTM D-1556 SCJ'o of rapid methods 

ASTM D-1587, or 
ASTM D-2167 

Hydraulic Conductivity ASTM D-5084 5,000 m2/ lift 
(50,000 ft2/lift) 

Construction Oversight Observation Continuous 

(1) If a change in material occurs, then the frequency will be reduced to provide data for the 
different material. 
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7.0 GEOMEMBRANE CONSTRUCTION 
AND INSPECTION TESTING 

7.1 MATERIAL SPECIFICATIONS 

Overlaying the low permeability layer will be a (nominal) 40 mil. thick high density 
polyethylene (HDPE) smooth geomembrane. Standard specifications for the HOPE 
geomembrane are presented in Table 5. The chemical resistance of the geomembrane sheet 
and seams will be in accordance with typical properties of high quality polyethylene 
products currently available through comroerdal sources. The geomembrane will be shipped 
in roll form. The contractor will submit the proposed geomembrane panel layouts to the 
CQA Officer and the Owner's Project Manager for review and approval. Once the panel 
layout is approved, the Contractor may not alter the approved layout without the 
knowledge and formal approval of the CQA Officer and the Owner's Project Manager. 

7.2 MANUFACTURER'S QUALITY ASSURANCE TESTING 

Prior to shipment of any HDPE material to the site the Contractor or the geomembrane 
manufacturer will submit the results of the material testing to the CQA Officer and the 
Project Manager for review and approval Minimum testing requirements and frequendes 
that must be performed are provided in Tables 5 and 6. 

7.3 GEOMEMBRANE CONFORMANCE TESTING 

Conformance testing of the geomembrane sheet will be performed on samples collected at 
the factory from rolls that will be used in the project or from samples collected after the 
geomembrane is received at the landfill. The purpose of this conformance testing is to verify 
that the geomembrane meets the required specifications. At a minimum, the conformance 
testing will consist of samples collected every 100,000 square feet of geomembrane and 
tes ted for the criteria listed in Table 8. 

If a roll does not fulfill all of the criteria in Table 8, that roll may be rejected at no cost to 
the Owner. All rolls that are in sequence with the failing roll will also be considered to be 
failing. If data from existing testing or additional testing performed to min:im.ize the number 
of failing rolls indicates that they are passing rolls then those rolls may be reassigned to be 
passing. Testing to reassign failing sequences of rolls will only be for failing criteria and not 
the entire suite of tests. 
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7.4 GEOMEMBRANE LINER INSTALLATION 

The geomembrane cap will be constructed as soon as practical after the low permeability 
layer is completed. Areas which will be overlain by the geomembrane shall be relatively 
smooth and even, and free of roots, voids, rocks, stones, sticks, sharp objects, etc. 
Deployment of geomembrane will be performed in weather conditions that are consistent 
with the installer's health and safety procedures and such that the geomembrane is not 
damaged. Each sequential section of geomembrane will be continuously welded to adjacent 
sections. An anchor trench will be required to anchor the geomembrane. Precautions will be 
taken to minimize the amount of loose soil underlying the geomembrane in the anchor 
trenches. The time schedule for excavation and backfilling of the anchor trench will be 
approved by the CQA inspection personnel so that desiccation of soils in the exposed 
sections of the trench does not occur prior to backfilling. The installation procedures of the 
geomembrane will be as follows: 

1. Unroll only those portions of the geomembrane which will be seamed together or 
anchored in one day. Panels will be positioned with an overlap of no less than 11 
centimeters (4 inches). The edge of the upslope sheet will be positioned above the 
edge of the downslope sheet. 

2. After the panels are in place, remove as many wrinkles as possible. Unroll several 
panels and allow the geomembrane to "relax" prior to commencing field seaming. 

3. When the panels are in place and smooth, field seaming may begin. 

4. The anchor trench shall then be backfilled with compacted soil. Compaction shall 
be to a minimum of 85 percent of the maximum dry density, as determined by the 
Standard Proctor Test, ASTM D-698; 

Field seaming will be conducted as follows: 

1. All foreign matter (dirt, water, oil, etc.) will be removed from the edges of the 
geomembrane to be bonded. For extrusion type welds, the bonding surfaces must be 
thoroughly cleaned by mechanical abrasion or a similar method, approved in 
advance and in writing by the CQA Oflicer, to remove surface cure and prepare the 
surface for bonding. All abrasive buffing will be performed using No. 80 grit or finer 
sandpaper. The grinding will be performed so that any and all grind marks are 
perpendicular to the edge of the sheet. No solvents may be utilized to dean the 
geomembrane; 
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2. As much as practical, field seaming will start from the top of the slope, in order to 
prevent any wrinkles resulting from activities on the slope behind the area that is 
being seamed. Tack welds (ii used) will be formed by heat only. No double sided 
tape, glue or other method will be permitted. The geomembrane will be seamed 
completely to the ends of all panels to minimize the potential for tear propagation 
along the seam. The completed liner should not exhibit any "trampolining" during 
daylight hours, and; 

3. At the end of each day or at the end of each panel placement, all unseamed edges 
will be anchored by sand bags or other device approved by the CQA inspection 
personnel. Staples, U-shaped rods or other penetrating anchors may not be used to 
secure the geomembrane. 

Field seaming may be extrusion or fusion welding or a combination of these methods. 
Solvent welding will not be acceptable. The CQA Officer has the authority to reject any 
proposed seaming method other than extrusion or fusion welding. Proper field seaming 
methods and requirements include the following: 

1. Extrusion welding applies a molten bead of material to preheated sheets oi 
geomembrane. The sheets are then heat tacked and joined by pressure; 

2 . The fusion welding process heats the area to be joined to the melting point and then 
pressure is applied to join the melted surfaces; 

3. The sheets to be joined will be overlapped a minimum of 10 centimeters (4 inches). 

4. The seams should be oriented parallel to the line of maximum slope (i.e. up and 
down the slope, not across). ln corners and odd geometric shaped locations the 
number of field seams should be minimized; 

5. No seaming shall be attempted above 49·c (110"F) ambient air temperature or 
below 6 ·c (35 "F) ambient air temperature, as measured 15 centimeters (6 inches) 
above the geomembrane surface. Any modifications to this ai.teria must be in writing 
from the CQA consultant. 

6. A moveable protective layer of plastic may be required to be placed directly below 
each overlap of geomembrane that is to be field seamed. This is to prevent any 
moisture build up betw·een the sheets to be welded; 

7. Seaming will extend to the outside edges of panels to be placed in anchor trenches; 
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8. If required, a firm working surface should be provided by using a flat board or 
similar hard surface directly under the seam overlap to achieve proper suppqrt; 

9. No excessive grinding prior to welding will be permitted. Overground or improperly 
ground areas will be replaced, and; 

10. Seams at panel intersections of 3 or more panels will be completed with a patch 
having a minimum size of 0.6 meters (2 feet) square. 

7.5 FIELD TESTING 

Testing of the seams will be performed by the Contractor, under supervision of the CQA 
personnel. Testing requirements for test seams, as well as for production seams are 
detailed in the subsequent sections. 

7.5.1 Trial Seams 
The contractor will maintain and use equipment and personnel at the site to conduct field 
testing of trial seams. Trial seams will be formed each day prior to beginning field seaming. 
These trial seams will be formed on fragment pieces of the geomembrane to verify that 
seaming conditions are adequate. Trial seams will be formed three times per day per 
welding apparatus/ operator combination in the beginning of the day, at midday, and at the 
close of day. The requirements for trial seams are as follows: 

1. The trial seam sample will be at least 1 meter (3 feet) long by 0.3 meters (1 foot) 
wide with the seam centered over the length of the test strip. Six adjoining 
specimens 2.54 centimeters (1 inch) wide will be die cut from the trial seam. These 
specimens will be tested in the field with a tensiometer for both shear and peel. 
Three test strips will be tested for shear and three test strips will be tested for peel. 
The test seams will be tested by the contractor under the supervision of the CQA 
inspection personnel. The specimens will only be acceptable if the type of 
separation is of a Film Tearing Bond type in which the geomembrane material tears 
before the weld. The contractor will supply all necessary testing equipment and 
shall ensure that personnel are present who are qualified to conduct the testing. No 
strain measurements will be required of field testing. A machine or hand welded 
test seam considered passing will meet or exceed the criteria in Table 9. Tf a test 
seam does not comply with the criteria listed in Table 9, another trial seam shall be 
made and the entire testing procedure will be repeated. If the repeat trial seam fails, 
the seaming apparatus or the seamer will not be accepted and will not be used for 
seaming until the deficiencies are corrected and two consecutive trial seams meet the 
criteria listed in Table 9, and; 
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2. The CQA inspection personnel will observe all trial seam procedures. All trial 
seams will be assigned a number and marked accordingly by the CQA inspectio.n 
personnel. The information to be recorded will includ.e but not be limited to the 
following: 

A. Test Number 
B. Date 
C. Time 
D. Ambient temperature 
E. Seaming unit number 
F. Name of seamer 
G. Pass or fail description 

The remaining portion of the trial seams will be retained. At least one tested specimen from 
each test as selected by the CQA personnel will be retained. The CQA inspection personnel 
will transmit these specimens to the Owner following acceptance of the geomembrane 
materials. 

7.5.2 Production Seams 
Production seams will be non destructively tested by the contractor over the entire length of 
the seam. Destructive testing will be performed at intervals along the production seams as 
described below. 

A. Non-destructive Testing 
Single weld seams will be tested by the Contractor utilizing a vacuum box. The 
vacuum box will be capable of applying and maintaining a vacuum of at least (5 
psi). Testing single weld seams will be accomplished by brushing a soapy solution 
on the seamed area to be tested. The vacuum box will then be placed over the 
wetted area. A vacu urn of 35 kPa (5 psi) will be applied for a minimum of 15 
seconds. Any areas where soap bubbles are generated shall be marked and repaired 
as described later in this section. 

Hot weld seams will be tested by the Contractor by pressurizing the interstitial 
space between the two welds. This will be accomplished by sealing both ends of the 
seam to be tested and inducing pressure utilizing a needle or other approved 
pressure feeding device into the weld interstice. A minimum pressure of 210 kPa (30 
psi) will be induced on the weld. If the pressure loss exceeds 20 kPa(3 psi) after a 
period of five minutes, or does not stabilize, the seam will be repaired as described 
later in this section. 
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B. Destructive Testing 
Destructive test samples will be taken at a minimum frequency of one test no greater 
than 150 meters (500 feet) of each welding machine's track. Test locations shall be 
determined during seaming. Locations may be prompted by appearance of excess 
heating, contamination, offset welds, or suspected defect. The CQA inspection 
personnel shall be responsible for choosing the locations. The CQA inspection 
personnel shall not notify the Geomembrane Installer in advance of selecting 
locations where seam samples will be taken. 

The Geomembrane Installer shall cut samples at locations designated by the CQA 
inspection personnel as the seaming progresses to obtain laboratory test results 
before the geomembrane is covered. TI1e CQA inspection personnel shall number 
each sample and mark the sample number and Location on the panel layout drawing. 

The Geomembrane Installer shaJJ irrunediately repair all holes in the geomembrane 
resulting from destructive sampling. The continuity of the repair shall be vacuum 
tested in accordance with this Section. 

The destructive sample shall be 0.5 meter (18 inches) wide by 1 meter (36 inches) 
long with the seam centered lengthwise. The sample shall be cut into three equal 
parts for distribution, one to the Geomembrane Installer, one to the CQA 
Laboratory, and one to the Owner for archiving. 

Destructive samples shall be obtained on a daily basis as seaming progresses. 
Collecting all samples at the completion of seaming shall be allowed. 

7.6 PRODUCTION SEAM LABORATORY TESTING 

Laboratory testing of destructive test samples will be performed by the CQA Laboratory. 
Samples will be tested in peel and shear (ASTM D-4437 as moclified by NSF 54). Minimum 
acceptable stress to be obtained for these tests shall be as described in Table 9. 

All tests shall exhibit a Film Tearing Bond type of separation in which the geomembrane 
material tears before the weld. At least five coupons shall be tested by each test method. 
Five of five coupons shall meet minimum requirements. Coupons from each sample shall be 
selected alternately for testing (Le., peel, shear, peel, shear ... ). For double-wedge seam 
samples, both welds shall be tested in peel. Test results shall be provided verbally within 
24 hours after receiving samples and within seven days in written form. 
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7.7 DESTRUCTIVE TEST SEAM FAILURE 

In the event destructive testing results in a production seam failure, the seam will be 
repaired as follows: 

a. Option 1: Reconstruct the seam between any two passed test locations. 

b. Option 2: Trace the weld to a location at least 3 meters (10 feet) from the sample 
location, in both directions from the location of the failed test. Check the next seam 
welded using the same welding device if required to obtain additional sample (i.e., if 
one side of the seam is less than 3 meters (10 feet) long. Samples shall be taken at 
these offset locations and destructive testing shall be performed per this section. If 
these offset samples pass, then the seam shall be reconstructed between the test 
sample locations. If any additional samples fail, then the process shall be repeated 
to establish the zone in which the seam shall be reconstructed. 

Reconstruction methods shall include extrusion welding of previously hot wedge welded 
seams, cap stripping of seam, or replacing seam with a new 0.3 meters (1 foot) wide panel 
and welded in place. 

Acceptable seams shall be bound by two locations from whicl1 samples have passed 
destructive tests. For reconstructed seams exceeding 15 meters (50 feet), a sample taken 
from within the reconstructed seam shall also pass destructive testing. Whenever a sample 
fails, additional testing may be required £or seams that were welded by the same welder 
and welding apparatus or were welded during the same shift. 

7.8 FINAL INSPECTION AND DEFECT REPAIR 

Prior to final acceptance, the CQA inspection personnel will examine the geomembrru1e for 
defects, holes, blisters, undispersed raw materials, and any sign of contamination by 
foreign matter. The Installer will clean the geomembrane surface at the time of the 
examination. Each suspect location shall be repaired and non-destructively tested. 
Geomembrane shall not be covered at locations which have been repaired until test results 
with passing values are available. Damaged geomembrane shall be removed and replaced 
with acceptable geomembrane if damage cannot be satisfactorily repaired. 

Any portion of the geomembrane exhibiting a flaw, or failing a destructive or non­
destructive test shall be repaired. The Geomembrane Install shall be responsible for repair 
of damaged or defective areas. Procedures available include: 
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1. Patching - Used to repair large holes over 1 centimeter (3/8-inch) in diameter, and 
tears over 5 centimeters ( 2 inches) long, undispersed raw materials, and 
contamination by foreign matter. 

2. Abrading and Re-welding- Used to repair small seam sections less than 0.3 meters 
(12 inches) long. 

3. Spot Welding- Used to repair small tears less than 5 centimeters (2 inches) long, 
pinholes, or other minor localized flaws. 

4. Capping- Used to repair large lengths of failed seams. 

5. Removing the unsatisfactory material and replacing with new material. 

Geomembrane surfaces which are to be repaired utilizing an extrusion weld shall be 
abraded by the Geomembrane Installer no more than 1/ 2-hour prior to the repair. Patches 
or caps shall extend at least 5 centimeters (6 inches) beyond the edge of the defect and all 
comers of material to be patched. The comers of the patches shall be rounded to a radius 
of at least 8 centimeters (3 inches). The geomembrane below large caps shall be cut to avoid 
water or gas collection between the two sheets. 

Each patch repair shall be non-destructively tested using methods specified in this Section. 
Destructive testing may be required at the discretion of the CQA inspection personnel. 

7.9 GEOMEMBRANE ACCEPTANCE 

The Geomembrane Installer shall retain ownership and responsibility for the geomembrane 
until final acceptance by the Owner. Owner will accept the geomembrane installation when 
the installation is finished and all required documentation from the Geomembrane Installer 
has been received and approved, and verification of the adequacy of all field seams and 
repairs, inducting assodated testing, is complete. 
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Table 5-Required Properties of HDPE Geomembrane 

Property Test Method Standa rd 
Thickness, mil ASTM D-1593 ~6/40 (1) 
Sheet Density, g/ an3 (min.) ASTMD-1505 ~0.94 

Min. Tensile Properties ASTM D-638- Type IV 
Dumbbell at 2 ipm 

a. Tensile strength at break, (lb/in) ~160 
b. Tensile strength at yield (lb / in) ~95 
c. Elongation at break, % ~700 
d. Elongation at yield, % ~13 

Tear Resistance, lbs., (min) ASTM D-1004, Die C ~30 

Low Temperature Impact, r (max.) ASTM D-746-B ~-112 

Dimensional Stability, % (max.) ASTMD-1204 ±2.0 
212r, 1 hour 

Environmental Stress Crack (min. hours ASTM C-1693, Method B ~2,000 
with no fai lure) (10%, lgepal, 50.C) 

Puncture Resistance, lbs. (min.) FTMS 101 (Method 2065) ~2 

Carbon Black Content, % ASTM D-1603 2.0-3.0 
Carbon Black Dispersion (acceptable ASTMD-3015 A1, A2 or Bl 
levels) 

(1) The first value represents the lowest individual value; the second value represents the 
roll average. 

Table 6 - Manufacturer's Quality Assurance HOPE Resin Material Requirements 

Test Test Designation Units Requirements 
Specific Gravity (1) ASTMC-1505A g/a:. ~0.935 

Melt Index (1) ASTMD-U38E g/10 min. ~0.5 

(1) Testing to be performed at a minimum frequency of one per resin batch number. 
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Table 7- Manufacturer's Quality Assurance Testing of Geomembrane 

Property Test Method Frequtmcy · Requirements (1) 

Thickness, mil ASTM D-1593 10,000 SM 86/40 (1) 
100,000 SF 

Sheet Density, g/ crn3 (min.) ASTM D-1505 10,000 SM ~0.94 
100,000 SF 

Min. Tensile Properties ASTM D-638- Type N 10,000 SM 
Dumbbell a t 2 ipm 100,000 SF 

a. Tensile strength at break, {lb/in) ~160 
b. Tensile strength at yield (lb/in) ~95 
c. Elongation at break, % ~700 
d. Elongation at yield, % ~13 

Tear Resistance, lbs., (min) ASTM D-1004, Die C ~30 

Dimensional Stability, % (max.) ASTM D-1204 ±2.0 
212 r, 1 hour 

Puncture Resistance, lbs. (mi n.) ITMS 101 (Method 2065) ;62 

Carbon Black Content, % ASTM D-1603 2.0-3.0 

Carbon Black Dispersion (acceptable ASTMD-3015 Al,A2 or B1 
levels) 

(1) The first value represents the lowest individual value; the second value represents the 
roll average. 

Table 8-Conformance Testing of Geomembrane 

Property Test Method Requirements (1) 

Thickness, mil ASTM D-1593 ~6/40 (1) 
Sheet Density, g/ crn3 (min.) ASTM D-1505 ~0.94 

Min. Tensile Properties ASTM D-638- Type N 
Dum bbell at 2 ipm 

a. Tensile strength at break, (lb/in) ~160 
b. Tensile strength at yield (lb/i n) ~95 
c. Elongation at break, % ~700 
d. Elongation at yield, % ~13 

Carbon Black Content, % ASTM D-1603 2.0 - 3.0 

Carbon Black Dispersion (acceptable ASTM D-3015 Al, A2 or B1 
levels) 

(1) The first value represents the lowest individual value; the second value represents the 
roll average. 
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Table 9- Geomembrane Welded Seam Testing 

Test I Minimum Acceptable Stress (lb/in width) 

Shear Strength 86 
Peel Adhesion 
- Wedge Weld 57 
- Extrusion Weld 48 
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8.0 GEOTEXTILE INSTALLATION 
AND INSPECTION TESTING 

8.1 MATERIAL SPECIFICATIONS 

The geotextile shall be made of non-woven material comprised of continuous yarns of 
polyester or polypropylene fibers, oriented into a stable network by needle punching that 
will retain its structure during handling, placement, and long term service. The geotextile 
shall be capable of withstanding direct exposure to sunlight for 30 days with no measurable 
deterioration. The geotextile shall conform to the following listed in Table 10. 

8.1.1 Quali ty Control Documentation 
Prior to the installation of any geotextile, the Manufacturer or Geosynthetic Installer will 
provide the Project Manager with the following information. 

1. The origin (resin supplier's name and production plant) and identification (brand 
name or number) of the resin used to manufacture the geotextile. 

2. Copies of the quality control certificates issued by the resin supplier. 

3. Reports on tests conducted by the Manufacturer to verify that the quality of the 
resin used to manufacture the geotextile meets the Manufacturer's resin 
specifications. 

4. Reports on quality control tests conducted by the Manufacturer to verify that the 
geotextile manufactured for the project meets the project specifications. 

5. A statement that the reclaimed polymer added to the resin during manufacture was 
done with appropriate cleanliness. 

6. A list of the materials which comprise the geotextile, expressed in the follovvi.ng 
categories as percent by weight: base polymer, carbon black, and other additives. 

7. A written certification that the Manufacturer has continuously inspected the 
geotextile for the presence of needles and found the geotextile to be needle free. 

8. Quality control certificates, signed by a responsible party employed by the 
Manufacturer. The certificates will include roll identification numbers, sampling 
procedures, and results of quality control tests. Results for at least one roll will be 
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supplied for each 10,000 m2 (100,000 SF) supplied to the project. At a minimum, 
results shall be_ given for the following properties. 

• Thickness 
• Mass per unit area 
• Grab strength 
• Trapezoidal tear strength 
• Burst strength 
• Puncture strength 

The ASTM Methods identified in Table 10 V1ill be used to determine the properties listed 
above. All rolls will be identified with the following: 

• Manufacturer's name 
• Product identification 
• Roll number 
• Roll dimensions 

9. Appropriate quality control documentation to demonstrate that in-plane 
transmissivity of the drainage layer geotextile meets the design specifications in 
Section 02282. 

The CQA Consultant will review these documents and report any discrepandes with the 
requirements to the Project Manager. The CQA Consultant will verify the following. 

1. Property values certified by the Manufacturer meet all of its guaranteed 
specifications. 

2. Measurement of properties by the Manufacturer are properly documented and that 
the test methods are acceptable. 

3. Quality control certificates have been provided at the specified frequency for all 
rolls and that each certificate identifies the rolls related. 

4. Roll packages are appropriately labeled. 

5. Certified minimum average roll properties meet the project specifications. 
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8.2 CONFORMANCE TESTING 

Upon delivery of the rolls of geotextile, the CQA Consultant will ensure that conformance 
test samples are obtained for the geotextile. These samples will then be forwarded to the 
Geosynthetic Laboratory for testing to ensure conformance to the project specifications. 
The minimum testing that will be performed on the geotextile samples are the following. 

• Thickness 
• Mass per unit area 
• Grab strength 
• Trapezoidal tear strength 
• Burst s trength 
• Puncture strength 

The ASTM Methods identified in Table 10 will be used to determine the properties lis ted 
above. Unless otherwise sped.fied, samples will be taken at a rate of one per 10,000 m2 
(100,000 SF) per batch. 

8.2.1 Sampling Procedures 
The rolls to be sampled shall be selected by the CQA Consultant. Samples shall be taken 
across the entire width of the roll and shall not include the first 1 meter (3 feet). Unless 
otherwise specified, samples shall be 1 meter (3 feet) long by the roll width. The CQA 
Consultant shall mark the machine direction on the samples with an arrow. 

A lot shall be defined as a group of consecutively numbered rolls from the same 
manufacturing line. Alternatively, a lot may be designated by the CQA Consultant based 
on a review of all roll information including quality control documentation and 
manufacturing records. 

8.2 .2 Test Results 
All conformance test results shall be reviewed and accepted or rejected by the CQA 
Consultant prior to the deployment of the geomembrane. The CQA Consultant will 
examine all results from the laboratory conformance testing and will report any 
nonconformance to the Project Manager. The CQA Consultant will be responsible for 
checking that all test results meet or exceed the property values listed in the project 
specifications. 

If any tests fail, the protocol that is described in Section 7.3 can be implemented to reso lve 
any discrepancies. 
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8.3 CEO TEXTILE DEPLOYMENT 

During, shipment and storage, the geotextile shall be protected from ultraviolet light 
exposure, precipitation, or other inundation, m ud, dirt, dust, puncture, cutting, or any other 
damaging or deleterious conditions. Geotextile rolls will be shipped and stored in relatively 
opaque and watertight wrappings. Wrappings will not be removed until shortly before 
deployment. The CQA Consultant will observe all rolls upon delivery at the site any 
deviations from the above requirements will be noted. 

The Geosynthetic Installer will handle all geotextiles in such a manner as to ensure they are 
not damaged in any way, the following construction criteria will apply: 

1. On slopes, the geotextiles will be securely anchored and then rolled down the slope 
in such a manner as to keep the roll in continuous tension. 

2. In the presence of wind, the geotextile will be securely weighted with sandbags or the 
equivalent. These anchorings will be placed during deployment and left until 
replaced with permanent cover. 

3. Geotextiles will be cut using a geotextile cutter (hook blade) only. If in place, special 
care will be taken to protect other material from damage. 

4. The Geosynthetic Installer will take any necessary precautions to prevent damage to 
underlying layers during placement of the geotextile. 

5. During placement of the geotextile, care will be taken not to trap, in or beneath the 
geotextile, stones, excessive dust, or moisture that could damage the geomembrane, 
cause clogging of drains or filters, or hamper subsequent seepage. 

6. A visual examination of the geotextile will be carried out over the entire surface, 
after installation, to ensure that no potentially harmful foreign objects, such as 
needles, are present. 

8.4 SEAMIN G PROCEDURES 

On slopes steeper than 10 horizontal to 1 vertical, all geotextiles will be continuously sewn 
(i.e., spot sewing is not allowed). Geotextiles will be overlapped a minimum of 8 
centimeters (4 inches) prior to seaming. In general, no horizontal seams will be allowed on 
side slopes except as part of a patch. On bottoms and slopes shallower than 10:1, 
geotextiles can be seamed perpendicular to the slope as necessary. The Geosynthetic 
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Installer will pay particular attention at seams to ensure that no earth material can be 
inadvertently inserted beneath or through the seam. 

Any sewing will be performed using polymeric thread with chemical and ultraviolet light 
resistance properties equal to or exceeding those of the geotextile. Sewing will be done using 
machinery and stitch types specified in the project specifications. 

8.5 DEFECTS AND REPAIRS 

Any holes or tears in the geotextile will be repaired. On slopes, a patch made from the 
same geo textile shall be sewn in accordance with the project spedfications. Should any tear 
exceed ten percent of the width of the roll, that roll will be removed from the slope and 
replaced. Care will be taken to remove any soil or other material which may have 
penetrated the tom geotextile. 

8.6 GEOTEXTILE PROTECTION 

All soil materials located on top of a geotextile will be deployed in such a manner as to 
ensure: 

1. The geotextile and underlying lining materials are not damaged. 

2. Minimal slippage of the geotextile on underlying layers occurs. 

3. No excess tensile stresses occur in the geotextile. 

Unless specified, all lifts of soil will be as specified in the project specifications and 
drawings. If portions of the geotextile are exposed, the CQA Consultant should 
periodically place two marks on the geotextile known distances (i.e. 3 meters (10 feet)) 
apart along a slope to measure the elongation of the geotextile during the placement of soil. 
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Table 10- Required Properties of Geotextile 

Property Test Units M{nimum Average Roll Value (MARV) 

Weight ASTM D-3776 kg/ m 2 (oz/SY) 0.26 (10) 

Thickness ASTM D-1777 mm(mil) 3.17 (125) 

Grab Tensile Strength ASTM D-4632 NOb) 1,356 (305) 

Grab Tensile Elongation ASTM D-4632 'Yo 60 
to Break 

Mullen Burst Strength ASTM D-3786 kPa (psi) 3,576 (510) 

Puncture Resistance ASTM D-4833 NOb) 578 (130) 
Modified 

Trapezoidal Tear ASTM D-4583 NOb) 445 (100) 

Water Permeability ASTM D-4491 em/sec. 0.34 

Apparent Opening Size ASTM D-4751 mm (US. sieve 0.149 to 0.125 (100 to 120) 
size) 

UV Resistance ASTM D-4355 90 70 
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9.0 GEONET INSTALLATION AND INSPECTION TESTING 

9.1 MATERIAL SPECIFICATIONS 

The geonet shall be manufactured of select high density polyethylene material and will have 
aperture geometry and rib and junction cross-sections suffi.dent to permit significant 
mechanical interlock with the material to be reinforced. 

The geonet shall conform to the following requirements Listed in Table 11. 

9.1.1 Quality Control Documentation 
Prior to the installation of any geonet, the Manufacturer or Geosynthetic Installer will 
provide the Project Manager with the following information. 

1. The origin (resin supplier's name and production plant), identification (brand name 
or number), and production date of the resin used to manufacture the geotextile. 

2. Copies of the quality control certificates issued by the resin supplier. 

3. Reports on tests conducted by the Manufacturer to verify that the quality of the 
resin used to manufacture the geonet meets the Manufacturer's resin specifications. 

4. Reports on quality control tests conducted by the Manufacturer to verify that the 
geonet manufactured for the project meets the project specifications. 

5. A statement indicating that the amount of reclaimed polymer added to the resin 
during manufacture was done with appropriate cleanliness and does not exceed 2% 
by weight. 

6. A list of the materials which comprise the geonet, expressed in the following 
categories as percent by weight: polyethylene, carbon black, and other additives. 

7. A specification for the geonet which includes values for all properties listed in the 
p roject specification measured using the appropriate test methods. 

8. A written certification that minimum values given in the specifications are 
guaranteed by the Manufacturer. 

9. Quality control certificates, signed by a responsible party employed by the 
Manufacturer. The certificates will include roll identification numbers, sampling 
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procedures, and results of quality control tests. Results for at least one roll will be 
supplied for a minimum of each 10,000 m2 (100,000 ft2) of geonet supplied to the 
project. At a minimum, results shall be given fo r the following properties. 

• Mass per unit area 
• Measurement of spacing between strands 
• Wide stripe tensile strength 
• Node strength 

The ASTM Methods identilied in Table 11 will be used to determine the properties 
listed above. All rolls will be identified with the following: 

• Manufacturer's name 
• Product identification 
• Roll number 
• Roll dimensions 

The CQA Consultant will review these documents and report any discrepancies with the 
requirements to the Project Manager. The CQA Consultant will verify the following. 

1. Property values certified by the Manufacturer meet all of its guaranteed 
specifications. 

2. Measurement of properties by the Manufacturer are properly documented and that 
the test methods are acceptable. 

3. Quality control certificates have been provided at the specified frequency for all 
rolls and that each certificate identifies the rolls related. 

4. RoU packages are appropriately labeled. 

5. Certified minimum average roll properties meet the project specifications. 

9.2 CONFORMANCE TESTING 

Upon delivery of the rolls of geonet or at the Manuiacturer's factory, the CQA Consultant 
will ensure that conformance test samples are obtained for the geonet. These samples will 
then be forwarded to the Geosynthetic Laboratory for testing to ensure conformance to the 
project specifications. The minimum testing that will be performed on the geonet samples 
are the follo·wi.ng. 

Proteco CQAP 9·2 OHM./16139 



• 
• 
• 

Mass per unit area 
Measurement of spacing b.etween strands 
Wide strip tensile strength 

The ASTM Methods identified in Table 11 will be used to determine the properties listed 
above. Unless otherwise specified, samples will be taken at a rate of one per 10,000 m2 
(100,000 ft2) per batch. 

9.2.1 Sampling Procedures 
The rolls to be sampled shall be selected by the CQA Consultant Samples shall be taken 
across the entire width of the roll and shall not include the firs t 1 meter (3 feet}. Unless 
otherwise specified, samples shall be 1 meter (3 feet) long by the roll width. The CQA 
Consultant shall mark the machine direction on the samples with an arrow. 

A lot shall be defined as a group of consecutively numbered rolls from the same 
manufacturing line. Alternatively, a lot may be designated by the CQA Consultant based 
on a review of all roll information including quality control documentation and 
manufacturing records. 

9.2.2 Tes t Results 
All conformance test results shall be reviewed and accepted or rejected by the CQA 
Consultant prior to the deployment of the geonel The CQA Consultant will examine all 
results from the laboratory conformance testing and will report any nonconformance to the 
Project Manager. The CQA Consultant will be responsible for checking that ali test results 
meet or exceed the property values listed in the project specifications. 

If any tests fail, the protocol that is described in Section 7 .3 can be implemented to resolve 
any ctiscrepancies. 

9.3 GEO NET D EPLOYMENT 

During, shipment and storage, the geonet shall be protected from mud, dirt, dust, cutting, or 
any other damaging or deleterious conditions. Geonet rolls will be shipped and stored in 
relatively opaque and watertight wrappings. Wrappings will not be removed until shortly 
before deployment. The CQA Consultant will observe all rolls upon delivery at the site. 
Any deviations from the above requirements will be noted. 

The Geosynthetic Installer will handle all geonet in such a manner as to ensure they are not 
damaged in any way, the following construction criteria will apply: 
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1. On slopes, the geonets will be securely anchored and then rolled down the slope in 
such a manner as to keep the roll in continuous tension. U necessary, the geonet 
shall be positioned by hand after being unrolled to minimize wrinkles. 

2. In the presence of wind, the geonet will be securely weighted with sandbags or the 
equivalent. These anchorings will be placed during deployment and left until 
replaced with permanent cover. 

3. Geonet shall only be cut using scissors or other cutting tools approved by the Project 
Manager that will not damage the underlying geosynthetics. Care shall be taken not 
to leave tools in the geonet. 

5. The Geosynthetic Installer will take any necessary precautions to prevent damage to 
underlying layers during placement of the geotextile. 

9.4 SEAMlNG PROCEDURES 

Adjacent geonet shall be joined according to construction drawings and specifications. At 
a m.inimum, the following requirements shall be met 

1. Adjacent rolls will be overlapped by at least 0.62 meters (2 feet). 

2. Pin the beginning of the roll to the ground with 0.15 meter (6 inch) "U" staples or 
other approved fasteners, pull the geonets tight by hand to take up the slack 
Anchor only the roll ends; the geonet will conform to the ground surface. 

9.5 DEFECfS AND REPAIRS 

Any damaged roll of geonet shall be discarded. No repairs shall be allowed. 

9.6 GEONET PROTECflON 

A. Thin fill lifts over the subgrade may not be sufficient to support loads of fill and 
heavy equipment. Low ground pressure tractors and low tire pressure (less than 
11.71 kg/ an2 - 4 psi) are recommended for hauling and spreading fill over these 
conditions. Do not operate equipment directly on the geonet. Insure that at least 
0.1 meter (4 inches) of sand is between the geonet and the vehicle. 

B. Back dump specified fill onto the geonet where the subgrade is most stable. Spread 
the fill material over the geonet towards the softer subgrade. 
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C. Grade fill material to the project specified thickness. Raise the blade gradually as 
the fill is pushed over the geonet material. This causes much of the fill to roll out 
onto the geonet and reduces stresses on the subgrade. 

D. Back dump subsequent loads onto the leveled fill and advance forward by 
spreading with the dozer. 
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T able 11 - Required Properties for G eonet 

Property Test Units Standard 

Thickness ASTM D-1777 mm(mil) ~5.33 

Aperture Size an 25.4 X 25.4 

Resin Density ASTM D-1505 g/cm3 ~0.94 

Carbon Black Content ASTM D-1603 % ~2 

Tensile Strength ASTM C-5035 kg/m (lbs/in) ~705 

Elongation ASTM D-5035 % ~212 

Mass Per Unit Area ASTM D-3776 kg/m2 Obs/ft2) ~660 
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10.0 COVER LAYER CONSTRUCTION AND 
INSPECTION TESTING 

10.1 MATERIAL SPECIFICATIONS 

10.1.1 Cover Layer 
The cover layer will be constructed utilizing borrow materials currently available on-site. 
The material to be used will consist of soil free of stones greater than 10 centimeters (4 
inches) in any dimension, sticks and other deleterious material. This soil will be placed as 
a controlled fill in loose lifts not to exceed 0.3 meters (1 2 inches) in depth to ensure uniform 
compaction of the fill material. Also, the moisture content of the material will be controlled 
to ensure adequate compaction is achieved and any excessive erosion and differential 
settlement will be kept to a minimum. The CQA inspection personnel will collect samples 
of the material proposed for use as a cover and have the soil analyzed as shown in Table 
12. 

Additionally as the material is being placed, the CQA inspection personnel will monitor the 
placement of the cover soil layer for moisture and density in accordance wi.th Table 13. 

10.1.2 Surface Armor Layer 
In areas designated on the plans as receiving a layer of surface armor as the final surface 
treatment, 15 centimeters (6 inches) layer of stone will be placed over the cover layer subsoil 
to serve as a permanent erosion control measure. The surface armor will consist of stone 
ranging in size from 5 centimet~s (2 inches) to 10 centimeters (4 inches) . 

10.1.3 CQA Inspection Personnel Responsibilities 
During the cover layer construction and testing, the CQA inspection personnel will be 
responsible for the following activities: 

1. Visual classification of the proposed fill material prior to placement; 

2. Coordination for additional laboratory analyses in the event that a change in soil 
property is observed or suspected; 

3. Inspection of materia l loads to ensure that foreign material has not been included; 

4. Monitoring placement opera tions to verify that soil and /or stone is placed to the 
thickness and elevations shown on the drawings; 
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5. Inspection of fertilizer, lime and seed packaging (or sod) to verify placement in 
ac;cordance with the approved drawings or SCS recommendations. 

10.2 Survey Control 

The following procedures will be followed with respect to the survey of the completed cover 
layer: 

1. The completed cover layer surface will be surveyed to ensure that the constructed 
thickness and elevations correlate with those required by the approved plans and 
specifications; 

2. A minimum of one cross-section for every 30 meters (100 feet) of cell length and 
width shall be surveyed. At a minimum, survey points will be established at the 
top, mid-point, bottom and grade breaks of each waste unit. These survey points 
will be coincident with cross section lines laid out for the top of the sub-base layer; 

3. Acceptable tolerances on survey coordinates will be ±6 centimeters (±0.2 feet) on 
elevations and ±0.3 meters (±1.0 foot) on coordinates. The cover layer will be 
greater than or equal to the thickness specified; 

4. The CQA inspection personnel certifying the survey results will be either a 
Registered Land Surveyor or a Professional Engineer licensed in Puerto Rico and; 

5. The CQA officer will certify that the cover layer meets the requirements in the plans 
and specifications and submit confirmatory documentation to the Project Manager. 
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Table U-Tests for Cove.r Layer at Borrow So w ee 

Property Test Method Frequency (1) 
Water Content (Rapid) ASTM D-3017 5,000 m3 

ASTM D-4643 (6,500 ft3) 
ASTM D-4944, or 

ASTM D-4959 
Water Content ASTM D-2216 10% of the rapid methods 
Standard Proctor ASTM D-698 10,000 m3 

(13,000 ft3) 
Hydraulic Conductivity ASTM D-5084 10,000 m3 

(13,000 ft3) 

Table 13-Tests for Cover Layer In Situ 

Property Test Method Frequency (1) 
Water Content (Rapid) ASTM D-3017 1,000 m2/lift 

ASTM D-4643 (10,000 ft2/ li ft) 
ASTM D-4944, or 

ASTM D-4959 
Water Content ASTM D-2216 10% of the rapid methods 
Total Density (Rapid) ASTM D-2922, or 1,000 m2/lift 

ASTM D-2937 (10,000 ft2/li ft) 
Total Density ASTM D-1556 5% of rapid methods 

ASTM D-1587, or 
ASTM D-2167 

Construction Oversight Observation Continuous 

(1) If a change in material occurs, then the frequency will be reduced to provide data for the different material. 
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11.0 GAS VENTING SYSTEM 

11.1 MATERIAL SPECIFICATIONS 

Pipes and fittings will be constructed of High Density Polyethylene (HOPE) smooth wall 
pipe, SDR 17 and will be a Type III, Oass C, Category 5, Grade P34 material described in 
ASTM D-1248. Stone to be utilized in the trenches will be #57 stone as listed in ASTM D-
448. 

11.2 MATERIAL TESTING 

A certification from the manuiacturer stating that the pipes meet the physical property 
requirements described above will be obtained prior to construction. Grain size analyses 
will be performed on the aggregate prior to placement in accordance with ASTM C-136 by 
the stone manufacturer. 

11.3 CQA INSPECTION PERSONNEL RESPONSIBILITY 

During the gas vent installation the CQA inspection personnel will be responsible for the 
following activities: 

1. Inspection of materials upon receipt and prior to placement; 

2. Verification that materials are stored in accordance with manufacturer's 
recorrunendations; 

3. Verification that construction activities are performed in accordance with the plans, 
and; 

4. Verification that the piping system is constructed in accordance with the plans. 
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12.0 CONSTRUCTION CERTIFICATION 

12.1 ACCEPTANCE REPORTS 

All daily inspection reports, inspection data sheets and problem identification and 
corrective measures reports, will be reviewed by the CQA Officer. The documentation will 
be evaluated and analyzed for internal consistency with similar work. 

This information will be assembled monthly and summarized into acceptance reports for 
submittal to the Owner. These reports should indicate that the materials and construction 
processes comply with the approved drawings. 

12.2 FINAL DOCUMENTATION 

At the completion of the project, a final certilication report will be issued by the CQA 
Officer and transmitted to the Owner. This document will include, but not be limited to the 
following: 

1. All daily fie ld reports; 

2. All laboratory and field test results; 

3. Test methods; 

4. Evaluation of all test reports with respect to project specifica.ti.ons; 

5. Any non-conformance reports and corrective action reports; 

6. Personnel involved with the project and their respective qualifications; 

7. As-built drawings and survey notes certified by a Registered Land Surveyor, 
licensed in Puerto Rico, and; 

8. Certification of final construction as meeting or exceeding construction drawings and 
specifications. 

12.3 DOCUMENT CONTROL 

The CQA Officer will initiate a filing system which will include, but not be limited to the 
following: 
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1. File copy of all Quality Assurance procedures, updated as necessary; 

2. Photographic construction documentation; 

3. Survey measurements; 

4. Field and laboratory test results; 

5. Daily and weekly field results and reports; 

6. Field certification reports including as-built drawings; 

7. Non-conformance and corrective action reports, and; 

8. Minutes of construction meetings. 

12.4 STORAGE OF RECORDS 

During all construction activities, the CQA Officer will be responsible for all facility CQA 
Documents. This includes the CQA Officer's copy of the design plans, the CQA Plan, and 
the originals of all the data sheets and reports. The CQA Officer will supply all originals or 
copies of documentation for the CQA effort. These will be submitted bound in a folder or 
binder, indexed in a neat and orderly manner. 
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PART 1 - GENERAL 

1.01 SUMMARY 

SECTION 02282 

GEOTEXTILE 

A. This section includes furnishing and installing geotextile to be installed on the closure cover of the landfill between the geomembrane and the vegetation cover. 

1.02 RELATED WORK 

A. Section 02210: Grading 

B. Section 02220: Sub-Base Preparation 

C. Section 02221: Low Permeability Layer 

D. Section 02223: Cover Layer 

E. Section 02281: Geomembrane 

1.03 APPLICABLE STANDARDS 

A. The publications listed below form a part of this specification to the extent referenced. The publications are referred to in the text by basic designation only. Use the latest revision date available unless otherwise indicated. 

American Society of Testing Materials (ASTM) Annual Book of Standards 

ASTM D-3786 

ASTM D-4491 

ASTM D-4533 

ASTM 0-4632 

ASTM 0-4751 

ASTM D-4833 

ASTM D-5199 

ASTM D-5261 

Hydraulic Bursting Strength of Knitted Goods and Nonwoven 
Fabrics: Diaphragm Bursting Strength Tester Method. 

Water Permeability of Geotextiles by Permittivity. 

Trapezoidal Tearing Strength of Geotextiles. 

Breaking Load and Elongation of Geotextiles (Grab Method). 

Determining the Apparent Opening Size of a Geotextile. 

Index Puncture Re.s.istance of Geotextiles, Geomembranes, and 
Related Products. 

Measuring Nominal Thickness of Geotextiles and Geomembranes. 

Measuring Mass Per Unit Area of Geotextiles. 
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1.04 SHIPPING, HANDLING, AND STORING 

A. Rolls of geotextile shall be marked or tagged with; manufacturer's name, product 
identification, lot number, roll number, roll dimensions. 

B. The geotextile shall be stored off of the ground, rolled and covered to protect from ultraviolet light exposure, precipitation or other inundation, mud, dirt, dust, puncture, 
cutting or any other damagrng deleterious conditions. 

PART 2 - PRODUCTS 

2.01 GEOTEXTILE 

A. The geotextile shall be a continuous filament polyester or polypropylene nonwoven needle punched fabric. 

B. The polyester or polypropylene filaments shall be formed into a stable network such that the filaments retain their relative position. 

C. The fabric shall be inert to commonly encountered chemicals, biological degradation, hydrocarbons, acids, alkalies, and mildew. The fabric shall be resistant to rot, 
ultraviolet light, insects, and rodents. 

D. Reworked fibers or polymer, that are of the same composition as the new fibers or polymer, may be incorporated into the geotextile to a maximum of 20 percent by weight. The manufacturer shall provide a statement indicating the amount and type of reworked fibers or polymer were actually added to the product. 

E. The geotextile shall have been inspected continuously during manufacture for the 
presence of broken needles using an in-line metal detector system. Any needles detected in the material shall be removed. 

2.02 SOURCE QUALITY CONTROL 

A. The geotextile manufacturer shall furnish materials whose "Minimum Average Roll Values" (MARV) as defined by the Federal Highvvay Administration (FHWA) meet or 
exceed geotextile property values specified in the following table: 

Property Test Method Standard 

Thickness, mm (mil) ASTM D-5199 4.69 (185) 

Unit Weight, g/m2 (oz/sy) ASTM D-5261 416 (16) 

Grab Strength, N (lb) ASTM D-4632 2223 (500) 

Grab Elongation, % ASTM D-4632 70 

Trapezoidal Tear, N (lb) AST:\.1 D-4533 668 (150) 
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Puncture Resistance, N Ub) ASTM D-4833 867 (195) 

Hydraulic Bursting Strength, ASTM D-3786 5377 (780) 
kPa, (psi) 

Water Permeability, em/sec ASTM D-4491 0.25 

Transmissivity, m2 Is ASTM D-4716 0.001 

Apparent Opening Size, mm ASTM D-4751 0.149 to 0.125 
(U.S. Sieve Size) (100 to 120) 

UV Resistance, % ASTM 0-4355 70 

B. Geotextiles shall be tested by the gee textile manufacturer to evaluate characteristics for 
quality control. Samples not satisfying specifications in the table above or 
manufacturers specifications shall result in rejection of applicable rolls. 

C. Quality control tests shall be performed for every 10,000 square meters (100,000 square 
feet) or more frequently. Additional testing may be performed at manufacturer's 
expense to more closely identify non-complying rolls and to qualify individual rolls. 

PART 3- EXECUTION 

3.01 PREPARATION 

A. The geotextile shall not be deployed until subgrade grades and elevations are correct. 

B. The surface to receive geotextile shall be smooth and free of litter, sharp protrusions, 
and large stones. The installer shall insure that the subgrade does not contain 
unsuitable, unstable, or soft material. The subgrade shall be free of mud or soft soil 
materials that would choke fabric openings. 

3.02 INSTALLATION 

A. Prevent damage to underlying layers during deployment of geotextile. 

B. During geotextile deployment, do not entrap stones, excessive dust, or moisture in or 
beneath geotextile that could damage the material, cause clogging of drains, filters, or 
hamper subsequent seaming. 

C. Overlapped seams shall have a minimum overlap of 8 centimeters (4 inches). 

D. Deployed panels of geotextile shall be weighted with sandbags or equivalent. Sandbags 
shall be used during deployment and shall remain until replaced with cover material. 

E. Geotextiles shall not be exposed to precipitation prior to deployment. 
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3.03 SEAMING 

A. Seaming shall be by sewing. All seams shall be continuously seamed. Spot seaming will not be accepted. 

B. Sewing shall be performed using polymeric thread with chemical properties equal to or exceeding those of the geotextile. A locking stitch shall be used. 

3.04 REP AIRING 

A. Damaged areas shall be repaired with a patch that extends at least 0.3 meter (1 feet) beyond the perimeter of the tear or damage. The patch shall be seamed in accordance with Paragraph 3.03 of this Section. 

B. Care shall be taken to remove any soil or other material which may have penetrated through the tom geotextile. 

END SECTION 02282 
GEOTEXTILE 
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